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INTRODUCTORY. 


We can not do better in introducing our Handbook than to quote from 
Richard A, Proctor’s “ Half Hours with the Stars’’ the following lines: 

“It is very easy to gain a knowledge of the stars, if the learner sets to work in the proper 
manner, but he commonly meets with a difficulty at the outset of this task. He provides him- 
self with a set of the ordinary star-maps and then finds himself at a loss how to make use of 
them. Such maps tell him nothing of the position of the constellations on the sky. If he hap- 
pen to recognize a constellation, then, indeed, his maps, if properly constructed, will tell him 
the names of the stars forming the constellation, and, also, he may be able to recognize a few of 
the neighboring constellations. But when he has done this he may meet with a new difficulty, 
even as respects this very constellation. For if he look for it again some months later, he will 
neither find it in its former place nor will it present the same aspect, if, indeed, it happen to be 
above the horizon at all.” 

The object of our planisphere is to show the aspect of the heavens as it 
teally is at any moment by setting it properly in position for the time of 
observation, and no matter how large a constellation is it can be found very 
easily by simply turning the movable part a little one way or the other; its 
great advantage over the ordinary star-maps is the facility afforded to the 
student to find the position and the character of the constellation that he is 
looking for, at any time, and to save the trouble of trying to find one which 
may not be above the horizon at the moment. 

It contains nearly all the stars visible to the naked eye from our latitude; 
also the principal curiosities accessible to common telescopes. 

The immense distance which separates the stars from our solar system 
leaves no room to doubt that they are sums like our own. Seen from Sirius, 
the earth, the moon and the sun will appear as a spot only, and the thickness 
of a hair will eclipse them entirely. The earth’s motion around the sun brings 
us 184,000,000 miles nearer to certain stars than they are six months after, but 
this distance, which seems so great, does not increase the apparent magni- 
tude of any of them. 

The planets such as Venus, Jupiter, Saturn, etc., when seen through the 
telescope, present a certain diameter, and on their surface some details can be 
seen—they appear so much larger and nearer to us according to the power of 
the instruments. This is not the case with the stars; they are so far from us 
that the most powerful instruments fail to produce an apparent diameter; they 
only appear more brilliant, but not larger; on the contrary, the stronger the 
instrument the smaller the apparent diameter; consequently it must be well 
understood that what is called the magnitude of a star is mof Zts stze, but its 
brightness; a star invisible to the naked eye may be very near to us; 7530 
Groombridge, for example (see Ursa Major notes), and a bright star like Reged, 
in the Constellation Orion, which offers no parallax, must be very far from us. 

The most conspicuous are called stars of the first magnitude; the next 
in brilliancy are stars of the second magnitude; the next, of the third 
magnitude, etc. 
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... The stars comprised between the first and the sixth magnitude are visible 
to the naked eye on a clear night; but a telescope of ‘large power reveals the 
stars down to the twentieth magnitude. 

From one magnitude to another there is quite a difference in brightness, 
and the astronomers have divided them into tenths; consequently a star of 
2.9 magnitude is very near like a star of the third magnitude; but from one 
class to another there is the same difference in brightness. 

The following table is taken from Mr. G. Hermite’s article on the “ Deter- 
mination of the Number of Stars of Our Universe:” 


Number of stars of first mag- 


Number of stars of each | nitude necessary to produce 


Total number of stars magnitude necessary | 


Magnitudes. “ofeach magnitude. | to equal one star of| Se eee eae 
_ first magnitude. | corresponding magnitude. 
1 20 | 1 20 
2 59 2.56 23.046 
3 182 6.55 27.771 
4 530 | 16.78 31.59 
5 1,600 42.95 37.243 
6 4,800 | 109.96 43.65 
7 13,000 281.68 | 46.15 
& 40,000 721.09 | 55.47 
9 100,000 | 1,846.99 54.17 
10 400,000 | 4,726.75 84.64 
i | 1,000,000 12,098.9 | 82.65 
12 3,000,000 | 30,870.6 97.18 
13 10,000,000 | 79,028.8 126.53 
14 30,000,000 | 202,314 148.28 
15 *90,876,411 517,923 *175.4 
16 272,629,233 1,323,513 | 205.9 
17 817,887,699 | 3,388,175 | 241.3 
is 2 453,663,097 8,673,738 | 282.8 
19 7,360,989,291 29,204,745 331.5 
20 | 22,082,967,873 | 56,844,147 | 388.8 


* The figures from the first to the fourteenth magnitude are given from direct observations; 
from the fifteenth to the twentieth magnitude the figures have been calculated. 


The first column represents the magnitudes; the second column, the num- 
ber of stars of each magnitude; the third column, the number of stars of each 
magnitude necessary to produce the same luminous intensity that one star of 
the first magnitude does; the fourth column, the number of stars of the first 
magnitude necessary to produce the same amount of light as the total number 
of stars of the corresponding magnitudes; for instance, the 1,600 stars of the 
fifth magnitude produce the same light as about 37 of the first magnitude, and 
22,082,967,873 of the twentieth magnitude produce about the same light as 389 
of the first magnitude. It requires about 43 stars of the fifth magnitude to 
produce the same light as one star of the first magnitude, and of the twentieth 
magnitude it requires 56,845,000 stars to produce the same result. 

According to W. Herschel the full moon gives the same light as 27,408 stars 
of the first magnitude, and the total amount of light produced by all the stars 
is equal to only one-tenth of the light produced by the full moon, or equal to the 
light of 2740.8 stars of the first magnitude. By progressive calculations Mr. G. 
Hermite came to the conclusion that the total number of stars of our universe 
is equal to 66,000,000,000 (66 billions). (Revue d’Ast., 1886; pages 406-412.) 
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In comparing the photometrical measures of John Herschel, Langier, 
Secchi, Seidel and Trépied, the twenty stars of the first magnitude came in 
the following ¢ order: 


INTENSITY | MAGNI- | INTENSITY MAGNI- 


NSS OF LIGHT. | TUDES. MINES | OF LIGHT. | TUDES. 
SINMIG ess detente ate i oe 400 0.25 Aldebaran.. memes 46 1.6 
Canopus... oe 200 | 0.5 | Antares... Be 45 1.6 
a (Alpha) c entauri. | 10) | 1.0 B (Beta) Centauri. 45 1.6 
(AT CLOVIS a: sree ee ciean ree vl 75 | ih) a. ae J Ube Or ory 44 1; 
WES renee) ceieieiucte cae 7 | 1.4 Altair. Pe) OEIC SOC 43 fei 
Bigel eee eee] 68 1.3 Spica.. Bane Neat 41 1.8 
Capella .. Se Meret | 63 1.3 Fomalhaut.. Se ee 41 1.8 
EKOGVOM sites roe acy ott | 58 1.4 B (Beta) Crux. a 40 1.8 
Betelgeuse..... /. 0. 6.0: | 50 TED, RESUS patient 40 1.9 
PA CHOUIIA Tome ee neta ata aes 48 1.6 FROULUBE Mie enes ovens reste 38 19 


This plainly shows that the light coming from Sirius is four times stronger 
than the light of « (a//Aa) Centauri, and ten times stronger than the light of 
Regulus. 

Father Secchi divided the stars at first into three classes; later, however, 
into four, according to the nature of their spectra. 

FIRST CLASS — WHITE STARS, 

The white stars offer a continuous spectrum (Fig. I), in which appear 
several fine black lines. The great extension of the blue and violet portions 
of the spectrum indicates a high temperature; the lines produced by the 
vapors of iron, magnesium, sodium, etc., are very faint and hard to distinguish. 
On the contrary, the four lines of hydrogen are very prominent: they are the 
lines C, in the red; F, in the greenish-blue; G’, in the blue, and h, in the violet. 
The white stars form about 60 per cent of the total number of stars, among 
them Sirius, Vega, Rigel, Altair, Regulus, 75 Pegasi, etc. 

SECOND CLASS— YELLOW STARS. 

The spectra of the yellow stars (Fig. II) are characterized by a great 
number of black lines well defined, and corresponding to the vapors of our 
different metals. The lines of iron, magnesium, cobalt, chrome, sodium, etc., 
are identified without doubt; the blue and violet portions are not so intense as 
in the white stars, and this accounts for their yellow coloration. The lines of 
hydrogen exist also, but less defined. The yellow stars form about 35 per 
cent of the total number of the stars. Our Sun, Aldebaran, Capella, Arcturus, 
« (alpha) Bootis, 70 Ophiuchi, etc., belong to this class. These stars have most 
likely commenced to cool off. 

THIRD CLASS— REDDISH STARS. 

In the spectra of this class, the blue and violet portions are very feeble; 
the lines of hydrogen are generally absent, and it presents, near the ordinary 
lines, some lines of absorption that give to the spectrum a fluted appearance 
(Fig. III). These bands or flutings always shade from the blue towards the 
red. These reddish stars form about 5 per cent of the total number of stars; 
among them are 4 (a/pfa) Herculis, Aitaies Betelgeuse, R. Leonis, U. Virginis, 
etc. These stars are most likely still further advanced in the cooling process. 
There are also some telescopic stars of a very dark red; they are most likely 
suns in an advanced state of oxidation. 

FOURTH CLASS. 

This includes a small number of stars having also a fluted spectrum, but 
with the sharp edges of the bands turned towards the red. Most stars of this 
class show bright lines, e. g. 752 Schjellerup. 
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INTRODUCTORY. ix 


When you look through a telescope and see a star near another, it is not a 
proof that it is a doud/e star; it may be an optical illusion, and the two stars are 
sometimes ata great distance from each other and do not forma physical system. 
Itis only by several years of patient and careful observations that they are rec- 
ognized as having the same motion or as revolving around each other ; there- 
fore it is only those which sometimes show two, three, four or more stars in close 
proximity to each other that we call double stars, triple stars, quadruple stars, etc. 

Of this class of stars those revolving around each other in regular orbits 
are known as bizary stars, trinary stars, etc. 

Let Figure IV represent a triple star as seen with a tele- 
scope. A, B and C are called the components, B and C are 
the companions of A. 

A great number of stars are subject to periodical changes 
of brilliancy and are called varzable stars. The temporary or 
irregular stars are those that have occasionally burst forth in 

FigeTV. the heavens with a brilliancy far surpassing the stars of first 
magnitude, in some instances remaining thus for a short period and then 
gradually fading away. 

The fixed stars are not all of them stationary; in fact, very few, if any, are 
fixed. In comparing their location at different times it was found that a great 
number of them have a proper motion in the heavens; we have noted only 
those which offer the greatest motion. 

In many places in the heavens there appear some faint luminous spots shin- 
ing witha generally white, pale light; they are called zebu/@ ;, some can be dis- 
tinguished with the naked eye, but most of them require the aid of the telescope. 

The clusters are nebule which are easily resolved into stars. 

The nebule proper offer no appearance of stars, and are supposed to be 
masses of nebulous matter; in some of them gases have been found through 
the-spectroscope and their nature determined. 

The planetary nebule are those offering an appearance similar to the planets; 
they are round, of equal light, and their outline is perfectly defined; some of 
them have been resolved into stars, but it requires telescopes of great power. 

The stellar nebule are much condensed at the center, and offer the appear- 
ance of a star seen through the surrounding nebulous mass. 

The zebulous stars are stars distinctly seen to be such, surrounded by their 
nebulous atmospheres; they are very likely stellar nebula in a more advanced 


state of progressive condensation. CG 
If two straight lines AB, AC (Fig. V) * Se 

meet each other at A, they form what is pe ; 

called an angle, and the distances be- eee 

tween AB and AC at amy two Points are 

proportionate to the distance of these i ‘ 3 


two points from the intersection A. Fig. V. 

An angle does not change with the distance; one degree on a sheet of 
paper or one degree on the sky is always one degree; in a circumference of one 
inch in diameter, or one mile in diameter, or one million of miles or ten mil- 
lions of miles in diameter, a certain angle drawn from the center always 


intersects the same proportion of the circumference. 
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One degree is the geo part of a circumference, and is marked 1° 


One minute is the a0 part of a degree, and is marked 1’ 
One second is the gp part of a minute, and is marked 1” 
3° 45’ 31” means 3 degrees, 45 minutes and 31 seconds. 


An angle of 1 degree corresponds to a distance of..............+++-++: 57 
a % degree, or 30 minutes, corresponds to a distance of... 114 
es yy degree, or 6 minutes, corresponds to a distance of..... 570 
Hf 1 minute corresponds to a distance of............-.-..... 3,438 
“ % minute, or 30 seconds, corresponds to a distance of... 6,875 
= 20 seconds corresponds to a distance of ..............-... 10,313 
ee 10 seconds corresponds to a distance of ...... - 20,626 
y 1 second corresponds to a distance of ................-+. 206,265 
ee OZ9corresponds’ tora GistancelOl.esecr nese eee ele 229,183 
33 0/8 at & A Peet ca ee manent neste ees 257,830 
OT Le) *f Bee astearavscstk ataieiela torah wearer neceiaht 294,664 
06 v tS SOF DE AOR ctcertann achat aensate area 343,750 
be 05 oe ne SO  Snarbeccsnccncnoscss oa. cp.ds 412,530 | 
yy 04 Cs oe eS J iistetale seheeine ae ceo. MOLDS O6O) 
ne 03 ev = Rod Med Noocheroctan set aeainne tas ctvcienies 687,500 
se 0/2 ce wp EUS G Pa dtu als sans tester te ehereets 1,031,320 
ze 0/1 ce i FO es Sees rmsege saeco rie 2,062,650 
ce 0/0 ie te se immeasurable. 
The above table indicates the distances corresponding to ea 


certain angles, and when we know the angle, we know the 
distance corresponding to it. 

We can not insist too strongly on the importance of a clear 
understanding of what an angle is, for the very reason that it 
is the base of all astronomical observations. 

One degree is one inch seen at the distance of 57 inches. 

One minute is one inch seen at the distance of 3,438 inches. 
One second is one inch seen at the distance of 206,265 inches. 

If we were using one foot or one mile or any other | 
measure instead of an inch the same rule would apply. 

In the case of the stars the standard measure is one-half | 
the diameter of the earth’s orbit, or 92,000,000 miles. 
The parallax of a star is the greatest angle that can be 

subtended by the radius or half the diameter of the earth’s 
orbit as seen from the star in question. In Figure VI let S| 
be the sun, ES the radius of the earth’s orbit, and A the | 
position of a star, the angle EAS is the parallax. 

As the mean radius of the earth’s orbit is equal to 
g2,000,000 miles, when we know the parallax of a star, it is 
very easy to find its distance; if a star has a parallax of 05, 
for example, in referring to the table above it shows that,, 
the distance of this star from us is 412,530 times 92,000,000 
miles, or 37 trillions 952 billions 760 millions of miles.* Fig. VI. 


Parth’s Orbit 


os 


* Nore.—The distance of a star is obtained by this formula: 
206,265 R. 

P 
R is the radius of the earth’s orbit and P the parallax of the star. 
The number of years necessary for the light to come from a star to us is given by this formula: 

3.262 

Pp 

3.262 is the number of years corresponding to a parallax of one second, and P is the parallax of the star. 


INTRODUCTORY. xi 


Let Fig. VII represent a celestial sphere and S a star; the declination is 
the distance, SB, from the star to the equator measured on the great circle, 
PBP’; it is north declination or south declination according to the position of 
the star in regard to the equator. If the distance SB = 19° 45’, declination +19° 
45’ indicates that the star is 19 degrees 
45 minutes north of the equator; declina- 
tion —I9° 45’ indicates that the star is 19 
degrees 45 minutes south of the equator. yy 

The right ascension of a star is the 
distance, OB (measured on the equator), 
between the vernal equinox, O, and the 
declination circle, PBP’; it is sometimes e 
expressed in degrees, but generally in 
time, the right ascension is always 
measured toward the EAST according to 
the apparent motion of the sun among 
theconstellations;if Bisat 2 hoursand 15 \ 
minutes from O, the position of the star ~ 
S is exactly determined, and is marked . 
thus; R: A——2h: 15m.; Decl==+19" 45’. 

The sun does not cross the equator 
at the same point every year. 

Hipparchus, 127 years B. C.,in observing Spica and Regulus and in com- 
paring the positions of these stars with the positions given by the Babylonian 
astronomers 2,120 years B. C., noticed a difference of 28 degrees for 2,000 years; 
the equinoctial point shifts 50” 3 along the equator every year, and all the stars 
move from west to east, describing a complete circle in a period of 25,765 years. 

This motion is known as the precession of the eguinoxes. Two thousand 
years ago the sun was in the constellation Aries 
at the time of the vernal equinox; now, on the 
21st of March, it is in the constellation Pisces. 

The right ascension of a star, or the distance 
of a star to the meridian of the vernal equinox, is 
augmented a little more than three seconds in 
time every year by the precession. 


~ 


° 


Pp 
Fig. VII. 


The spinning of a top gives a very fair repre- 
sentation of the precession of the equinoxes. The 
axis of the top, Fig. VIII, describes a cone, ABC, 
and the point B, which represents the celestial 


pole, describes a complete circle in 25,765 years; 
that is why the celestial pole changes every year; 
why a (a/pha), in the constellation Ursa Minor, is 
now the pole star and will be nearest to the pole 
in the year 2105. 

In Fig. IX the plain line represents the classical circle described by the 
celestial pole by the effects of the precession; but as the solar system is going 
toward the constellation of Hercules, M. Flammarion has indicated a dotted 
spire which represents the probable position of the celestial pole, due to this 
motion, for a period of 28,000 years. (Revue d’Ast., 1886; page 401.) 


Fig. VII. 
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In looking at this diagram it will be seen that ¢ (a/p/a), in constellation 
Draco, was polar star 2,700 years B. C.; +(zo¢a), of the same constellation, was 
polar star 4,500 years B. C.; ¥ (gamma), in Cepheus, will be polar star in about 
2,600 years from now; ¢ (a/pha), of the same constellation, will be the pole star 
in 7500 A. D.; it will be ¢ (deé¢a), in constellation Cygnus, in 11300 A. D.; and 
the nice star Vega was polar star 12,200 years B. C. and will be in 13,000 years 
from now. 


Pole of 
Ecliptic. 


° 
Solar System 
Direction. 


Fig. 1X.—Diagram showing the position of the Celestial Pole for 6,000 years B. C. and 28,000 years A. D. 


The ole of ecliptic is in the constellation Draco. 

In our notes of each constellation will be found a short explanation of all 
curiosities, which will be of great interest to beginners; also how to find them 
when they do not appear on our planisphere. 

We have noted the principal double stars with the distance and magnitude 
of their components; also the triple, quadruple and multiple stars in the 
same way. 
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The time of revolution of binaries is also given from the latest authorities; 
the parallaxes of the nearest stars and their distances to the earth have also 
received particular attention; the names of observers and the dates of obser- 
vation have been given whenever accessible. 

The temporary stars have also been described in the constellations in 
which they appeared, and their changes of magnitude and their position given 
as far as possible. 

Our catalogue for each constellation is the same as the general catalogue 
of C. Flammarion, “Les Etoiles;” it contains @// the stars vistble to the naked 
eye, the stars of the sixth magnitude having a Greek or Latin letter; the 
principal variables; the stars whose distances have been found, and those 
remarkable for their colors; the principal double, triple, quadruple, etc., stars; 
also the principal clusters and nebule. For the double stars Mr. Burnham’s 
catalogues were consulted. 

Bayer’s Greek letters have been given the preference; next, Flamsteed’s 
letters, thus: Fl. 5; also Piazzi’s Horal numbers, thus: P. XIV, 260; some stars 
of the British Association Catalogue also appear, thus: B. A. C. 1800; when 
other catalogues have been used the names of the authors appear. Hev. is for 
Hevelius; Radcl. for Radcliffe; = for Struve; oz for Otto Struve; Lal. for 
Lalande; Lac. for Lacaille. 

Dbl. double; bin. binary; trip. triple; trin. trinary; qdl. quadruple, etc. 
V after the magnitude indicates the maximum of magnitude of a variable; M. 
before a nebula refers to Messier’s catalogue; H.IV, 8, means Herschel’s 
nebula number 8, volume IV; zed. nebula; c/. cluster. 

The colors of the stars are denoted thus: Orange, org.; yellow, yel., etc. 

When we say for example, 6 (¢#e¢a) Virginis is triple; magnitudes 4.5-9 
and 10; distances, 7” and 65”, it means that the star @ (t#e¢a) seen through the 
telescope consists of three stars; the first one of the 4.5 magnitude; the second 
of the oth magnitude, and the third of the 1oth magnitude; and that the star of 
the 9th magnitude is at a distance corresponding to seven seconds from the star 
of the 4.5 magnitude; and the star of the 1oth magnitude is at a distance corre- 
sponding to one minute and five seconds from the star of the 4.5 magnitude. 

The diagrams of the double or multiple stars are all made to the regular 
scale of one-fiftieth of an inch for one second, when a particular scale does not 
appear, and are drawn as they appear through a refracting telescope, which 
inverts the object. 

The boundaries of the constellations are somewhat arbitrary; they are 
simply indicated to easily find the stars of the catalogue referring to each 
constellation. 

R. A. Proctor said that if the constellations were entirely removed from the 
celestial atlases very little inconvenience would follow; here we quote his own 
words: “Astronomy as an exact sctence would, in my opinion, gain greatly by 
the removal of the constellations, though I must admit that so far as popular 
astronomy ts concerned I should be sorry to see the foolish old figures removed.” 

We entirely agree with the eminent astronomer, but in the interest of our 
readers we reproduce at the end of our Handbook a planisphere showing all 
the historical, mythological and old and new constellations, more as a curiosity 
than for utility. 


CONSTELLATIONS NORTH OF THE ZODIAC. 


URSA MINOR. 


This constellation, now called “ The Little Bear,’’ was known as the ‘‘Phoenice’”’ because 
it was the guide of the Phoenicians during their excursions and travels in the Mediterranean 
Sea; they used to call it Cynosura or Dog’s Tail. Itiscommonly called *t The Little Dipper.” 
It is supposed to have been introduced by Thales, in the 7th century B. C.; it is mentioned 
by Eudoxus and Aratus. « (Alpha) is the Polar Star; B (beta) and y (gamma) are called 
“The Guardians.” The stars of this constellation never set, consequently they can be seen 
from our latitude every day of the year. 


POSITION | POSITION 
DESBIGNA- MAGNI- (om —— DESIGNA- MAGNI- a 
TION. TUDE R.A. 18830 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. Que h. m. DY 
a dbl. 2.0 1.15 +-88 .40 FI. 5 4.8 red 14.29 +76 .15 
B dbl. 2.2 red 14.51 74.39 F]. 2 5.0 yel 0.52 85.37 
7 3.0 15,21 72.16 Fl. 4 5.4 org. 14.11 78. 6 
6 dbl. 4.33 18:11 86.37 Fl. 11 5.8 15.19 72.14 
e dbl. 4.5 16.58 82.14 P. XIV, 260 5.2 red 14.56 66.25 
¢ dbl. 4.5, 15.48 738.10 P. XIII, 109 5.6 13.24 73. 2 
7 5.0 16.21 76. 2 5058, B.A.C,. 5.0 15.14 67 .5A 
8 5.7 red 15.35 77.45 18 7 dbl. 6.5 15.36 80.51 
NOTES. 


a. (Alpha) Polaris—Double; magnitudes 2.9 and 9.5; distance, 18.6; yellow and blue; some- 
what difficult pair; it is now at 1° 20’ from the pole; will be, by the effect of precession 
of the equinoxes, nearest to the pole in A. D. 2105 (see Fig. IX, page xii). The parallax of 
this interesting star has been obtained many times from Lindman, in 1841, to Pritchard, 
in 1888, and the average adopted gives it as 0.089 (Revue d’Ast., Dec., 1889). 


AUTHORS. PARALLAX. AUTHORS. PARALLAX. 
Lindman, 1841.... Seereeg 0 1442-0°00D6 HOCUCIS, USbgsuateaarecenerae ate 6O00T EO AOle 
Peters, 1853. ..-. 0%.075 £0” .036 Lindhagen, 1853..................0/.025+0/.018 
Peters, 1853 yan OL 20.027 Dr GerBalli meee deme osecerecn. 0.015 
Peters, 1853..... 0.147 +07.030 | Pritchard, 1888................+..0.075-+0.015 


This parallax represents 2,318,000 times the distance of the earth from the sun or 210 
trillions of miles; the light traveling with a velocity of 187,500 miles per second would take 
no less than 36 years to reach us; a fast train going at the rate of 60 miles per hour would 
have to run without stopping for more than 479 millions of years. 
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Fig. i1.—Double Star a Fig. 2.—Double Star 


m7 (P4)—Double; magnitudes 6.5 and 7.5; distance, 30”; yellow and blue; very easy pair. 

y (Gamma)—A person with good eyesight can see the star 11 at 57’ (minutes) from y (gamma). 

5—Double; magnitudes 4.8 and 11; distance, 45”; the little one is difficult to be seen. 

Anmyma—Doure; magnitudes 7.5 and 9; distance, 2”; it is the nearest to the pole. 

R. (Cephet) —Variable; named as 23 Cephei by Hevelius; it varies from the 5th to the 10th 
magnitude in 365 days (see between a (alpha) and 6 (delta).) 


to 


URSA MINOR—DRACO. 


6 (Beta) Kochab—Double; magnitudes 3 and 11; distance,165”. | The companions are small and 
¢ (Zeta)—Double; magnitudes 4 and 11; distance, 310”. require instruments of good 
« (Epsilon)—Double; magnitudes 4and 12; distance, 41”. [ power to separate them. 


DRACO. 


This constellation appeared already during the time of Eudoxus, of Cnidus, 4th cen- 
tury B. C., and represents the Dragon, which was the guardian of the golden apples of the 
garden of the Hesperides; according to others it was the monster killed by Cadmus. It has 
been introduced between the two Bears most likely to fill the space left between them; it is 
circumpolar, consequently visible all the year round. 


POSITION POSITION 
DESIGNA- MAGNI- — aS = DESIGNA- MAGNI- - _ — 
TION. TUDE. R.A. 1880 DECL, TION. TUDE. R.A. 1880 DECL. 
eens chee h. m. er 
a dbl. 3.3 14. 1 -+64.57 | x dbl. 4.0 18.23 +72.41 
B 2.9 yel. 17.28 52523 | w dbl. 4.7 17.44 72.13 
y 2.4 org. 17.54 51.30 wo 5.1 17.38 68.48 
6 dbl. 3.0 yel. 19.13 67.27 
e dbl. 4.4 19.48 69.58 15 A 5.3 16.28 692 
¢ 3.1 17.08 65.52 39 b, trip. 5.0 18.22 58.44 
7 abl. 2.9 16.22 61.47 46 c, dbl. 5.3 18.40 55.25 
6 dbl. 3.4 16. 0 58.53 45 d 5.0 18.30 56.57 
« dbl. 3.3 yel. 15,22 59.23 64 € 6.0 20. 1 64.23 
« 3.4 12.28 70.27 27 Ff 5.4 17.32 68.13 
A dbl. 3.6 red 11,24 70. 0 | 18g 5.3 16.40 64.49 
bin. 5.5 iio 54.38 19h 5.3 16.55 65.16 
v dbl. 4.0 17.30 55.15 10 %, dbl. 5.0 org. 13.48 65.19 
& -3.9 yel. 17-51 56.53 40 dbl. 5.4 18.12 79.59 
o dbl. 4.8 18.49 59.14 17 dbl. 5.8 16.33 53. 8 
7 yi 4.9 : 19.20 65.29 Pap lxcroy 4.3 9.11 81.52 
p 5.0 20. 2 67.31 lity os Gairgs 5.0 org. 10.22 76.20 
o 5.4 19.33 69.27 anc 6.V. 16,32 67. 0 
T 5.0 19.18 73. 8 * 6.5 red 19.26 76.20 
v 5.2 18.56 (fills #33 17415 CEltzen 8.0 17.37 68.28 
ri) 4.3 18.23 71.16 | SLs 37 neb. 17.58 66.38 
NOTES. 


The three first stars are named: a (alpha) Thuban, B (beta) Alwaid and y (gamma) 

Etanin. 

v.(Vu)—Double; magnitudes 4.7 and 4.7; distance, 62”; very easy pair; an opera glass will 
separate them. Mr. Belopolsky, in 1888, found a parallax =0/32+0/076, and another 
—=()//28 +0/088. 

o (Omicron)—Double; magnitudes 4.7 and 8.5; distance, 32”; gold-yellow and lilac; nice pair; 
beautiful contrast. 

y (Gamma)—Mr. Auwers, in 1869, obtained for the parallax of this star, 0/.092+07.070. It has 
a companion of 13th magnitude, discovered by Mr. Burnham, at Chicago; distance, 21’. 


iS) Ss s 


5 


Fig. 3.—Double Star v Fig. 4.—Double Star o Fig. 5.—Double Star w 


DRACO. 2 


y (Psi)—Double; magnitudes 4.8 and 6.0; distance, 31”; yellow and lilac; easy pair. 

40—Double; magnitudes 4.5 and 6.0; distance, 20’; very easy. 

y (HKta)—Double; magnitudes 5.5 and 10; distance, 4”.7; difficult pair. 

17—Double; forms a triple with 16; magnitudes 6-6 and 6.5; distances, 4” and 90”. 

« (Epsilon)—Double ; magnitudes 4.4 and 8; distance, 2”.9; gold-yellow and azure; difficult pair. 

« (Mu)—Binary; magnitudes 5.0 and 5.0; distance, in 1884, 2/.46; in 1781 it was 4.35; revolu- 
tion, calculated by M. Berberich, 648 years (Revue d’Ast., Nov., 1885; page 413). 

o (Sigma)—One of the nearest stars to us; parallax by Brunnow in 1868 and 1870; 
average, 0.25; 838,000 times the distance from the sun to us, or about 77 trillions of miles; 
it takes the light a little over 13 years to reach us (Revue d’Ast., 1889; page 450). 

= 1516—Binary; magnitudes.7 and 12; distance, 7”. Mr. L. de Ball has found for the parallax 
07.104 +0/.008, Which represents 1,983,318 times the distance of the sun from the earth; the 
light takes 31 years to reach us (Reyue d’Ast., Dec. 1887; page 461). Itis about 4° N. by 
E. of A (lambda). 

39—Double; magnitudes 5.0 and 7.7; distance, 3.1; an instrument with good power shows it 
triple. 

= 2398 is also one of the nearest stars to us, the average parallax being 0.33, representing only 
55 trillions of miles; the light takes 9 years and 4 months to reach us; it is a double 
of 8.2 and 9.2 magnitudes, a little west of o(omicron). Out of twenty-three stars which 
gave the best known parallaxes in 1889, this constellation has three of them, o (sigma) 
only being visible to the naked eye, which proves that the brightest stars are not always 
the nearest. 

17,415 CEltzen is also one of the nearest stars to us; the 
average parallax being 0/20. 

H. IV, 37—Nebula, the first one examined with the 
spectroscope, contains nitrogen and hydrogen; 
before it was doubtful that nebulz-could be in a 
gaseous state, but the observations by Higgins, in 
1861, decided the question; it is near the pole of 
the ecliptic (see about one-third the distance 
between w (omega) and 39). 


Fig. 6—Nebula H. IV, 37. 


Fig. 7.—Nebula H. IV, 37, in Lick Observatory Telescope. 
Fig. 6 represents this nebula as seen with common telescopes. Fig. 7 represents the 

same nebula as seen by Messrs. Holden and Schcerberle with the large equatorial of Lick 

Observatory. Attempts have been made several times to find the distance of this nebula. 


AUTHORS. PARALLAX. 
3runnow, in 1871-72............---- 0.047 +0/.030 
MUCEINAUK- een a sense) (0-080 0/6028 
SLECICHID 1S cOne cami titel = 1s.=—0 HOOD 


The last parallax being negative, the distance is very uncertain. 


4 CEPHEUS 


CEPHEUS. 


Cepheus, king of Ethiopia and one of the Argonauts, was the hushand of Cassiopea 
and father of ‘andromeda. This constellation is one of the forty-eight constellations of the 
ancients and appeared im Eudoxus’* astronomical sphere; it is always visible in our latitude. 


POSITION POSITION 

DESIGNA- MAGNI- —_—_—— — DESIGNA- MAGNI- ———s 
TION. TUDE. R. A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. oa! h. m. Oe 

a dbl. 2.6 21.16 +62. 5 p 6.0 22:29 +78.12 
B dbl. 3.4 21.27 70. 2 43 Hey. 4.7 0.51 85.36 
y 3.3 23.34 76.58 51 Hey. 5.5 org. 6.44 87.14 
6 dbl. 4.V. org. 22.25 57.48 R 5oVi. 20.16 88.46 
€ 4.7 22.11 56.27 Ss 8.V. red 21.37 78. 5 
¢ 3.9 red 225% 57.37 U 7.0 V. 0.52 81.14 
» dbl 3.9 20.43 61.22 = 2843 dbl. 7.0 21.49 65.11 
) 4.4 20.27 62.35 = 2840 dbl. 6.5 21.48 55.15 
t 4.0 22.45 65.34 = 2895 dbl. 6.5 22.11 72.45 
« bin 4.5 20.14 Coral 20 6.0 org. Pane I 62.12 
oN 5.8 22. 7 58.51 * 6.0 red 21.30 58.11 
rr 4.V. red 21.40 58.14 * 7.5 red 21.10 59.37 
v 5.0 22. 0 59.14 * 5.7 org. 21.53 63. 3 
é dbl. 5.0 22. 0 64, 2 * 5.9 org. 22. 0 62.31 
o dbl. 5.4 23.13 67.27 * 6.0 org. 22. 1 62.12 
7 bin, 5.0 23. 4 74.44 * 6.0 org. 22.34 56.10 

NOTES. 


a (Alpha) Alderamin—My. Pritchard, in 1889, found a parallax of this star=0/’.06 +0’.02. 

6 (Delta)—Double variable; magnitudes 3.7 to 4.9 and 7.0; distance, 41”; orange and blue; 
nice pair; very easy; it varies in the short period of 5 days, 6 hours and 42 minutes. 
A nearer faint companion discovered by Mr. Burnham; distance, 19”. 

B (Beta) Alphirk—Double; magnitudes 3, 4 and 8; distane e, 14”; white and blue; nice pair; 
not difficult. 

y (Gamma)—Is also ae Eirai. 


ee : | 


Fig. 8.—Double Star 6 Fig. 9.—Double Star 8 
« (Kappa)—Binary; magnitudes 4.5 and 8. 5; distance, 7.4; delicate pair, 


€ (Zi)—Double; magnitudes 5.0 and 7 7.6; distance, 6.6 6: nice pair. Near to it there is another 
double star of cs 7th magnitude. 
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Fig. 10.—Double Star « Fig. 11.—Double Star & 


CEPHEUS— CAMELOPARDALUS—CASSIOPEA, 5 


« (Mu)—Variable; magnitude 4 to 6; of garnet color, called by W. Herschel “Garnet Sidus;” 
it is the star of the darkest red, visible to the naked eye. Mr. Burnham discovered a 
faint companion; distance, 19’. 

o (Omicron)—Double variable; magnitude 5.4 to 7 and 8; distance, 2”.5; yellow and blue; 
beautiful contrast. 

U.—Varies from 7.5 to 9:2 magnitude in 2 days 11 hours and 50 minutes; it is one of the 
shortest in time of variation; it is N. by W. of y (gamma). 

R.—Varies from 5.0 to 10th magnitude in 365 days; it is between a (alpha) and 6 (delta) of 
Ursa Minor, ——e 


CAMELOPARDALUS. 


This constellation, also called the Camelopard or Giraffe, was introduced by Heyvelius, 
in 1690; as it was formed about eighty years after Bayer’s atlas was published no Greek letters 
appear. Our catalogue contains the designation of Flamsteed and Piazzi catalogues. 

This constellation, being circumpolar, is visible from our latitude the entire year. 


POSITION POSITION 
DESIGNA- MAGNI- pa > sob teaey.Ae MAGNI- = ee — 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R. A. 1880 DECL. 
h. m. ae h. m, Buf 
9 4.6 4.42 +66. 6 Peli 2te 95:5 3.35 +65. 8 
10 dbl. 4.2 4.53 60.15 Paver 5.5 4.5 53.19 
ee GNUGGEHE 2965 3.32 70.58 P. IV, 269 dbl. 5.0 4.54 79. 6 
Peri at 4.7 3.16 59.32 11 dbl. 5.5 4.56 58.50 
12s WE SB 4.9 6.1 69.22 42 ass 6.38 67.42 
P. VI, 201 4.9 6.35 77.15 43 5.6 6.39 69. 
P. XII, 230 dbl. 5.0 12.52 84. 4 J RE DIGS Ae) 5.5 10. 9 83.10 
7 dbl. 5.0 4.47 53.32 R 8.V. org. 14,27 
1 ABN YS 5.0 3. 6 65.13 * 6.6 red 3.32 62.15 
P. Tit; 64 5.0 Seis 58.18 * 6.0 org. 3.38 65. 9 
PeVEe5s7 5.2 Set 54.97 * 5.8 org. 3.47 60.45 
1042 Radel. 5.3 Beoo 70.30 * 7.0 org. 4.39 67.57 
1 dbl. 5.4 4.27 53.39 
NOTES. 


P. IV, 269—Double; magnitudes 5.0 and 8; distance, 19”; star in rapid motion; the distance 
was 37” in 1825, 20” in 1877, and if they continue at the same rate the components will 
be at the nearest point, only 9” apart, in 1932 (Flammarion, ‘‘ Les Etoiles,” page 46). 
8 Ss 


Fig. 12.—Double Star 269. Fig. 13.—Double Star 230. 


P. XII, 230—Double; magnitudes 5.8 and 6.4; distance, 22’; very easy pair. 

7—Double; magnitudes 4.0 and 11.5; distance, 26”; the companion is a dark ashy color (gray). 

11—Double; magnitudes 5.6 and 6.2; distance, 181”; bluish and orange; very easy—an opera 
glass will separate them. 


CASSIOPEA. 


Cassiopea, or ‘‘The Lady in the Chair,” is the queen of Ethiopia, wife of Cepheus, who 
boasted that her beauty was fairer than the Nereids; those nymphs, to punish the pretentious 
queen, prayec Neptune to avenge them; the God of the waters sent a sea monster to ravage 
the shores of her kingdom. From another version it was of her daughter’s beauty that the 
queen boasted. This constellation never sets in our latitude and can be seen every day. 


6 CASSIOPEA. 


POSITION POSITION 
DESIGNA- MAGNI- a “~— — | DESIGNA- MAGNI- -—__-_ — 
TION. TUDE. R.A. 1830 DECL. | TION. TUDE. R.A. 1880 DECL. 
h. m Pog h. m Omar 
a dbl. 2 VEred. 0.34 -+55.53 x Bil 1.26 +58. 37 
B dbl. 2.4 03 58.29 Ww quad. 4.5 1.17 67.30 
y dbl 23 0.49 60. 4 w 5.8 1.46 68. 9 
5 2.8 1.18 59.37 
€ 3.5 1.46 63. 5 48 A bin. 4.7 1.51 70.18 
S 4.0 0.30 63.22 50 4.2 1.52 71.49 
yn bin 4.1 0.42 67.11 ea, VG Pae7/ 5.0 2.58 73.56 
4 4.4 1. 4 54.31 1 5.3 22.57 56.28 
« trin 4.5 2.19 66.51 | = 3062 bin. 5.0 0. 0 57.29 
kK 4.5 0.26 62.16 | P.X XIII,101 mtp5.0 23.25 57.44 
A dbl. 5.1 0.25 53.52 4 qdl. 6.0 23.20 61.37 
“ 6.0 L. 0 54.20 | = 3033 dbl. 6.5 23.57 65.24 
v dbl. 5.6 0.42 50.18 R 6.V. red 23.52 50.43 
é 5.6 0 35 49.50 Ss 7.V. red 1.11 71.59 
o dbl. 5.2 0.38 47.36 T 7.V. red 0.17 55. 8 
cg 5.2 Ore 46.22 * 6.5 red 2.47 63.50 
0 5.3 red 23. 56.49 | * 6.1 org. 2.28 65.14 
oa dbl. 5.3 23. 5¢ 55. 5 | ** 7.9red & blue 23.55 59.41 
T 5.5 23. 57.59 | 3077 Bradley 6.5 GRY, 56.30 
v 5.4 0.48 58.19 H. VI, 30 el. 23.51 56. 3 
¢ dbl. 5.5 sTeo b 57.36 Temp. of 1572 0.18 63.27 


NOTES. 


Mr. Pritchard, in 1888, obtained a parallax for a (alpha)=0’.071+0”.040; and for B (beta) a 
parallax=0’.162+0’.052, a (alpha) is also called Schedar, and 8 (beta) Chaph. 

y (Gamma)—Examined with the spectroscope has a double spectrum, similar to the one of the 
temporary of 1866 (see Corona Borealis notes), It contains some incandescent hydrogen; 
it has been burning for more than 2,000 years and the fire seems to be as fierce as ever. 
Mr. Pritchard found, in 1888, for the parallax of this star 0/.007 +0’.042; too uncertain to 
calculate its distance. Mr. Burnham discovered a close star at 2.2 distance in 1888 with 
the 36-inch telescope of Lick Observatory. 

« (Mu)—Has a rapid, proper motion; 4.43 per year; one degree in 812 years; apparent diam- 
eter of the moon in 420 years; will be near ¢ (phi) Persei in 6,000 years if it keeps the 
same minimum velocity of 200,000 yards per second. It was ‘‘ parallaxed”’ by Struve in 
1855, by Schweizer in 1863 and by Pritchard in 1888, and the average 0.060 would put the 
distance at 3,438,000 times the distance of the sun from the earth or 318 trillions of miles, 
and the light would have to travel 54 years before reaching us (Revue d’Ast., 1889; page 
450). 

n (Eta)—Binary; magnitudes 4.2 and7; distance, in 1880, 5.3; revolution, about 167 years. It was 
noted yellow and lilac by Flammarion; red and green in 1821, by J. Herschel; yellow and 
purple in 1832, by Struve; yellow and blue in 1841, by Dawes; yellow and red in 1851, by Sec- 
chi; the companion seems to change color. This star showed a parallax of 0/.154, measured 
by Struve in 1855, and one of 0.170, measured by Schweizer in 1866. In taking 0’.16as an 
average it would be at 1,270,000 times the distance of the earth to the sun or 118 trillions 
of miles, and the light would take over 20 years to reach us (Revue d’Ast., 1889; page 446). 

« (lota)—Trinary; magnitudes 4.5-7.0 and 8.4; distances, 2” and 7”.6; yellow, lilac and purple; 
remarkable system. 

yw (Psi)—Quadruple or double-double; magnitudes 4.5 and 13; 9 and 10; the main stars are 29” 
apart, and form two difficult pairs at 3” distance each. The companion of the largest 
star was discovered by Mr. Burnham in 1889, 

3077 Bradley—Parallax by Brunnow in 1871, Backlund #881 and Gylden 1881. Average=0/.19. 
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Fig. 14.—Quadruple Star » Fig. 15.—Orbit of = 3062. 


CASSIOPEA—ANDROMEDA. 7 


P. XXIII, 101—Multiple; eight stars have been measured in the group, which include two 

close pairs 1.4 and 1”.5 apart, but it requires a good power to see them all. 

(Sigma)—Double; magnitudes 5.3 and 8; distance, 3”; delicate pair. 

3062—Binary; magnitudes 6.9 and 7.5; distance, 1”.4; rapid orbital motion; revolution, about 

104 years. 

T (1572)—Temporary; very remarkable; observed by Tycho Brahe, it was first visible in day- 
time, very much to the astonishment of the people; during five months it was brighter 
than the stars of the 1st magnitude, but gradually decreased to the 2d, 3d, 4th, etc., 
magnitude, and 17 months afterward disappeared to the naked eye; the telescope was 
not then invented and it could not be followed any longer. When it first appeared it 
was as white and as bright as Venus; after it turned yellow, and finally it was seen very 
red. A similar temporary is reported to have appeared in the same place in 945 and in 
1264, which may lead to the conclusion that it was the same star, reviving at intervals of 
319 and 308 years, but the position was not positively defined, and if it was the same star 
it should have appeared again in 1880. A star 
of the 11th magnitude is near its position. 

$ (Zeta)—Prof. Colbert, of Chicago, said that on the 
20th of August, 1886, at 9.30 p.m. he saw this 
star ‘‘as appearing to be more prominent than 
a star in the same region which is rated in the 
catalogues as half a magnitude brighter, and 
nearly as bright as the most prominent stars 
in that region.’ It lasted only half an hour 
and then went down to the regular size; the 
strangest part of it is that at the moment of its 
greatest brilliancy a ray of light was seen simi- 
lar to the tail of a small comet going from it in 
the direction of A (lambda). 

H. Vi., 30—Nice cluster of small stars—they look 
like diamond dust (see between B (beia) and 
a (sigma).) (Fig. 16.) Fig. 16.—Cluster H. VI, 30. 


Cg 
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ANDROMEDA. 


Andromeda, or ‘‘ The Chained Lady,” was the daughter of Cepheus and Cassiopea; to 
appease the anger of the Nereids, whom her mother had offended in boasting of her beauty, 
she was attached to a rock to be killed by the sea monster that Neptune sent to ravage the 
shores of Ethiopia, but Perseus rescued her and made her his wife. 


POSITION | POSITION 

DESIGNA- MAGMI- —~ eee = | DESIGNA- MAGNI- - see = 

TION. TUDE R.A. 1880 DECL. TION. TUDE. R. A. 1880 DECE. 

be. Mi. Yeh he ni. Of 

a dbl. 2.0 0; 2 +28 .26 @ dbl. 4.5 1.36 +50. 5 

B dbl. 2.2 red 1.3 34.59 x 5.6 1.32 43.48 

y trin. 2.1 org. 1.56 41.45 w dbl. 5.7 23.40 45.45 

6 dbl. 3.3 yel. 0.33 30713 | w 4.7 1.20 44.48 

€ 4.3 0.32 28.40 | 

g 4.3 0.41 23.37 A 6.0 46 

n 4.4 0.51 22.47 D 5.5 43 

6 5.4 0.11 38,1) “e 6.0 46 

t 4.5 23.32 42.36 53 4.3 39 

« trip. 4.5 23.35 43.40 3 dbl. 5.5 49. 

A 4.4 yel 23.32 45.49 | 7 5.4 48. 

m 4.3 0.50 Sy etsik All 3 5.0 red 48 

v 4.5 0.43 40). 26 41 5.4 “ 

é 5.0 1.15 44.54 55 dbl. 6.0 40 

0) 4.0 22.57 41.41 | 56 dbl. 5.5 36. 

mw dbl. 4.3 0.30 33. 4 59 dbl. 6.5 Dene 33. 2! 

p 6.0 0.15 37.18 R 6.V. org. 0.18 37.55 

a 4.7 0.12 36. 7 * 8.2 veryred 0.14 44.3 

T 4.6 1.34 39.58 34 Groomb. 8.0 0.11 43.20 


v 5.5 1.30 40.49 M., 31 ned. 0.36 40.37 


The principal stars are named: a (alpha), Alpherat; 
6 (beta), Mirach; and y (gamma), Almach. 

y (@amma)—Trinary; magnitudes 2.2-5.5 and 6.5; 
distances, 10” and 0”.5; orange, green and blue; 
The second and third form 
a system in orbital motion, period unknown. 
Mr. Burnham said that the double companion 
was single in all telescopes for some years, and 
the distance now (Dec. 1891) is less than 0.1. 

n (Pi)—Triple; double with small instrument; mag- 
nitudes 4.4 and 9; distance, 36”; easy pair. 
56—Double; magnitudes 6 and 6; distance, 


ANDROMEDA. 


NOTES. 


splendid system. 


21-567: 


very easy pair—an opera glass will separate 


them. 


36—Binary; magnitudes 6 and7; distance, 


R.—Variable; 


1”.3; close pair; orange and yellow; 
revolution, 137 years (see between 
B (beta), » (eta) and ¢ (zeta). 
sometimes visible to the 
naked eye; it varies from the 6th to 
the 13th magnitude in 405 days. 


M. 31—Beautiful nebula, visible with an 


T. (1885)—In 1885 a temporary appeared near the center of the nebula. 


1885 MAG. | 1885 
Aug. 17.. 9 I eSepte2a- 
Aug. 19. 9 Sept. 3 
Aug. 22 9 Sept. 4 
Aug. 30 6% Sept. 7 
NEON Kee cit cnc treats | (ONS 
SeDtael cman accel Os 


opera glass—even with the naked 
eye. Halley, who observed it, says: 
“The spot is nothing else than the 
light coming from an extraordinary 
great space in the ether, through 
which a lucid medium is diffused 
which shines with its own proper 
luster.” Bond gives it 4° in length 
and 2°30” in width,which represents 
a minimum of 1,381 billions of miles, 
or 300 times larger than the solar 
system, Fig. 18 is an exact repro- 
duction of a photograph of this 
nebula taken by Mr. Isaac Roberts, 
December 29, 1888, with a 20-inch 
telescope. It took four hours to 
obtain this result. 


Fig. 1 


.—Trinary y 


Fig. 18.—Nebula M. 31. 


(From a photograph taken by Mr. Isaac Roberts.) 


The spectral analysis indicated that this nebula is entirely gaseous; it is nearly circular, 
and its elliptic aspect is due to its great obliquity. Another photograph, taken in 1891 by 
Mr. Roberts, shows some spiral curves with several condensations, indicating a world in 
formation, conformable to the theory of Mr. Faye (Revue d’Ast., 1891; pages 441-445). 


table of the variations of magnitude observed: 


Senbyliiaeuens: we see 
Sel Mint essed cons bac 


We give below the 


MAG 1885 MAG, 
6% Depo QO coc wena ner ee 
6% DEP Zico eae eee LU 
7 OCtES ke REN canteneniontee 10% 
7% OCLs a8 5. ought 11 
8 Octe 15s Sat pemetencee ate 11% 
8% 


It was most likely a conflagration (Revue d’Ast., 1885; pages 361, 403, 408). 


TRIANGULUM—LACERTA. w) 


TRIANGULUM. 


This constellation was called by the Greeks the ‘t Deltoton;” some astronomers called it 
Triangula (the Triangles); it was already one of the constellations in Eudoxus’ time (in the 
4th century B. C.). 


In our map of the constellations at the end of this Handbook appears a fly above 
Aries; this little constellation (Musca) was introduced by Bartschius, in 1624, but did not last. 
long. The B. A. Catalogue does not recognize it. 


POSITION POSITION 

DESIGNA- MAGNI- - a s DESIGNA- MAGNI- - ——— = 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. ay h. m. ont 

a dbl. 4.0 1.46 +29. 0 e dbl. 5.8 1.56 +32 .42 
B 3.2 2. 2 34.25 6 dbl. 5.8 220 29.45 
y 4.2 2.11 33.23 a 6.0 Diy) 32.48 
é 5.5 2.10 33.42 M. 33 neb. 1.27 30. 2 

NOTES. 


6—Double; magnitudes 5.5 and 6.5; distance, 3”.7; 
gold-yellow and bluish-green; very nice pair. 


M. 33—Nebula, large but not well defined; find it Ma 


when there is no moonlight, between a (alpha) 
of Triangulum and £8 (beta) of Andromeda. 


Fig. 19.—Double Star 6. 


LACERTA. 


This little constellation ‘has very little interest, and Hevelius said that he noticed ten 
very bright little stars between Andromeda and Cygnus, and he inserted a lizard because he 
could not put anything else more appropriate. 


Bode, in 1798, introduced between Lacerta, Cassiopea and Andromeda a constellation 
in honor of the King of Prussia, Frederick; it was composed of stars taken out of the con- 
stellation Cassiopea, but the B. A. Catalogue does not recognize it. Honores Freiderici, may 
be seen in our map of the constellations at the end of this Handbook, 

Lacerta itselfi'was a constellation formed by Augustin Royer, in 1679, in honor of 
Louis XIV of France, but the name given by Hevelius, in 1690, has been adopted. 


POSITION POSITION 
DESIGNA- MAGNI- - — = DESIGNA- MAGNI- - — = 
TION. TUDE. R.A. 1880 DECL, TION. TUDE. R. A. 1880 DECL. 
h. m ee h. m fu 
7 Fla 4.2 22.47 +49. 40 6 5,2 22.25 +42.30: 
3B 4.7 org. 22.19 51.38 10 dbl. 5.2 22.34 38.25 
1 dbl. 4.8 org. 22.11 Bits 11 5.5 yel. 22.35 43.38 
2 dbl. 4.8 22.16 45.56 15 dbl. DrOLOne, 22.47 42.41 
4 5.0 org. 22.20 48.52 P. XXII, 36 5.3 red 22. 9 39. 7 
5 5.0 red 22.24 47D: | 
NOTES. 


4—Is an orange star; near by is a blue star; nice field, rich in small stars. 
8 Fl.—Is a quadruple star near 10, 


10 


PERSEUS. 


PERSEUS. 


Perseus, also called ‘‘ The Champion,” is the hero who, after hearing of the dangers of 
Andromeda, jumped on Pegasus and arrived in time to save her life by presenting to the sea 
monster the head of Medusa, which had the powerx of petrifying everything and everybody. 
It is also one of the oldest constellations, noted by Eudoxus. 


POSITION POSITION 
DESIGNA- MAGNI- ——-—- | DESIGNA- MAGNI- - —_ 
TION. TUDE. R.A, 1880 DECL. ‘TION. TUDE. R.A. 1880 DEOL. 
hens Cae h. m. On? 
a dbl. 22 3.16 +49.26 58 é, trip. 4.6 org 4.28 +41. 1 
6B dbl. 2M, red. 3. 0 40.30 52 f 5.0 4.7 40.11 
y dbl. 3.0 2.56 53. 2 4g 5.6 1.54 53.54 
6 dbl. 3.5 3.34 47.24 h cum 2.5 50.31 
e dbl. ScoVie 3.50 39.40 97% 5.7 2.14 55.17 
$ qdl. 3.0 3.47 31.32 k Biz 2.56 56.14 
7 dbl. 4.2 red 2.42 55.24 U 5.5 3.13 42.55 
@ trip. 4.4 2.36 48.43 57m, dbl. 6.5 4.25 42.47 
t 4.3 3. 0 49. 9 42 6.6 3.42 32.42 
K 4.4 Sew 44.24 40 0, dbl. 5.7 3.35 33.34 
aA 4.6 3.58 50. 2 16 4.5 2.43 37.49 
w dbl. 4.5 4.5 48. 6 17 5.0 2.44 34.34 
v 4.1 3.87 42.12 21 5.2 2.50 31.26 
€ 4.3 3.51 35.27 995.B. A. C. = 5.2 2.43 50.29 
o dbl. 4.3 3.35 31.55 29-31 5.4 3.10 49.45 
7 5.1 2.51 39.10 RelEn 23 5.4 3.10 33.11 
p 3.V. red 2.57 38 .22 24 5.5 2.51 34.42 
o 4.8 org. 3.22 47.35 12 trip. 5.5 2.34 39.40 
cs 4.3 2.46 52.16 YP. II, 220 dbl. 5.8 2.53 51.52 
v 3.9 1.30 48. 1 = 563, dbl. 7.5 4.28 40.51 
C1) 4.0 1.36 50. 5 R 8.V. org 3.22 35.16 
x trip. cum. 2.10 56.58 Ss 8.V. org. 2.14 58. 2 
Ny 4.8 3.28 47.47 H. VI, 33 cl 2.11 56.36 
w 5.0 red 3. 3 39.9 H. VI, 34 el. 2.14 56.33 
M. 34 cl. 2.34 42.16 
43 A, dbl. 5.6 3.48 50.21 neb, and * red. 2.36 31.55 
b 5.1 4.9 50. 0 * 7.5 red 2.43 57.50 
48 ¢ 4.4 4.0 47.23 * 7.5 red 3.21 54.58 
43 d 5.3 4.13 46.12 
NOTES 


a (Alpha) Mirfak—Is a double star. 
8 (Beta) Algol—Very remarkable variable; visible to the naked eye; varies from 2.3 to 4.3 in 
2 days 20 hours 48 minutes and 53 seconds; the minimum lasts only 6 minutes and the 
maximum about 36 hours, consequently the variation takes. only about 9 hours. 
due to the rotation of Algol, which would have a dark continent? or is it due to the 
revolution of a planet which would partially eclipse it? 
tions done at Greenwich the latter is probably true, but it is not yet proved (Revue 


d’Ast., Nov., 1887; page 428). 


36. 338——380 2 kB 
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Minimum, 


Fig. 20.—Diagram showing the variations of Algol in 69 hours. 


pe (Rho)—Is also a variable; from 3.4 to 4.2; period not yet known. 
y (Eta)—Double; magnitudes 4.2 and 8.5; distance, 28”; yellow and blue; this fine pair has 


five little stars around it. 


1518 21 24 27 30 33 Hours. 


Is it 


From spectroscopical observa- 


2nd Mag. 


3rd Mag. 


4th Mag. 


¢ (Epsilon)—Double; magnitudes 3.3 and 8.5; distance 9”; greenish-white and lilac. 


PERSEUS. 11 


§ (Theta)—Triple; magnitudes 4.4-10 and 10; distances, 15” and 68”. 


¢ (Zeta)—Quadruple; magnitudes 3-10-12 and 11; distances, 13”, 83” and 121”; very difficult. 


Ss s 


Fig. 21.—Double Star y 


Fig. 22.—Triple Star 0 
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Fig. 23.—Quadruple Star ¢ Scale—60”—=1 inch. Fig. 24.—Double Star « 


P. II, 220—Double; magnitudes 6 and 8; distance, 12”; very easy pair; the companion is 
sapphire. 

= 563—Double; magnitude 7.5 and 9; distance, 12”; delicate pair. 

H. IV, 33 and 34—Are two clusters visible to the naked eye, very close to each other and 
composed of several hundreds of stars; with a small 
power and large field it is a very nice sight; it is 
marked in our planisphere N. by W. of » (eta). 


M. 34—Is also a nice cluster of stars, very easy with 
small instruments; itis between Algol and Almach; 
it was resolved into small stars by Messier himself. 
This constellation is rich in nebul#, more or less 
easy with common telescopes. 


Medusa’s Head (Caput Medusz) is the name given 
to a cluster of stars in this constellation, of which Algol 


js a part. 


Fig. 25.—Cluster Messier 34. 


12 URSA MAJOR. 


URSA MAJOR. 


According to Greek mythology ‘‘The Great Bear” is nothing else than the nymph 
Callisto, who was beloved by Jupiter, and became the mother of Arcas; according to Ovid, the 
jealous Juno to avenge herself changed Callisto into a bear, and one day when Arcas was 
hunting he did not recognize her and came very near killing his mother; to avoid this parri- 
cide Jupiter carried them both among the stars. 


It is mentioned in Job (xxxyiii, 31) and by Homer, and is perhaps the oldest of the con- 
stellations. The stars of this constellation never set in our latitude, and a (alpha) and 
B (beta), which are called ‘‘The Pointers,” serve to find the north point, as the Pole Star is 
in the direction of these stars at about five times the distance that separates them. 

This constellation is commonly named ‘‘The Dipper;” the French people call it 
“Chariot of David;” the Chinese, Ti-tche (‘‘Chariot of the Sovereign’). The four stars 
a (alpha), 6 (beta), y (gamma) and 6 (delta) are called by the Arabs ‘‘The Coffin.” 


POSITION POSITION 
DESIGNA- MAGNI- — — | DESIGNA- MAGNI- teenie 
TION. TUDE. R.A. 1880 DECL. | TION. TUDE. R.A. 1880 DECL. 
ham She wt h. m. o 7 
a dbl. 2.4 V. yel. 10.56 +6224 b 5.5 8.43 +62. 24 
6 dbl. 2.8 10.55 57.02 @ 5.5 9.5 61.55 
y dbl. 2.7 11.48 54.22 d 5.2 9.24 70.22 
6 dbl. 3.7 12. 7 57.41 e 5.0 SAR 54.32 
« bin. 2.2 12.49 56.37 i 5.2 $. 0 52. 5 
¢(Mizar) dbl, 2.4 13.19 55.33 g 5.0 13.20 55.37 
y 2.1 13.43 49.55 23 h, dbl. 4.2 9.22 63.36 
6 dbl. 3.3 9.25 52.13 | 10 4.5 8.52 42.15 
cdbi. 3.4 8.51 48.31 p. VIII, 245 5.0 8.59 38.56 
kK 3.4 8.55 47.38 26 5.4 9.26 52.35 
oN 3.3 10.10 43.31 P. X, 42 5.0 10.14 66.10 
oe 3.2 red 10.15 42.06 38 5.2 10.34 66.21 
v dbl. 3.3 red 11.12 33.45 ee DG, 1G 5.3 10.36 46.50 
é bin. 3.6 11.12 32.12 47 5.3 10.53 41. 4 
° 3.8 8.20 Gln? 49 5.5 10.54 39.51 
Cis 5.0 8.29 64.45 55 5.5 11.12 38.51 
p bin. (2) 5.2 8 52 68. 5 57 dbl. 5.9 11.23 40. 0 
o dbl. 5.3 9. 0 67.37 83 5.V. org. 13.36 55.18 
7 dbl. 5.5 9. 3 63.59 1830 Groomb. 6.7 11.46 38.35 
v dbl. 4.8 9.42 59.37 21185 Lal. 7.5 10.56 36.53 
¢ bin. 5.0 9.44 54.38 21258 Lal: 8.5 11. 0 48. 7 
x 4.0 red 11.40 48 .26 R fevered 10.36 66.24 
wy 3.2 yel. ible G3 45. 9 DS) 8.V. org. 12.39 61.45 
wo 5.0 10.47 43 .50 4% 7.V. org. 12.31 60. 9 
Bexe126 7.V. org. 10.34 69.42 

A 5.5 8.24 65.34 

NOTES. 


The first seven stars of this constellation have been named by the Arabs as follows: 
a (alpha), Dubhe; 8 (beta), Merak; y (gamma), Phegda; 4 (delta), Megrez; « (epsilon), Alioth; 
¢ (zeta), Mizar; and y (eta), Benetnash or Alkaid. 

a (Alpha) bas a companion discovered by Mr. Burnham in 1889; distance 0.9. 

Mizar and Alcor are visible to the naked eye; distance 11/ 48”. 

Fig. 26 represents Mizar and Alcor as seen in the field of an ordinary telescope; the two 
stars of the West represent the double star Mizar; the N. E. star is Alcor; the little stars 
which appear on the diagram are difficult to be seen with small instruments. Mizar was 
observed as a double star by Riccioli, in 1650; by Gottfried Kirch at the end of the 17th 
century. The observations of the components taken at different times indicate that the 
relative position of the two stars varied only a few degrees in 125 years; the revolution 


around their center of gravity exceeds 18,000 or 20,000 years. (Flammarion, Les Etoiles, 
page 107.) 


URSA MAJOR. ite 


Scale—6’ 30”=1 inch. 
s 


Fig. 26.—The Double Star Mizar and Alcor, in the field of any ordinary telescope. 


¢ (Zeta) Mizar—Double; magnitudes 2.4 and 4.0; distance, 14.5; splendid pair, very bright. 
It is the first star observed as double in the telescope. 

é (Zi)—Binary; magnitudes 3.6 and 5; distance, in 1880, 1”.7; rapid orbital motion; revolution, 
60 years and7 months. This system is the first one which had its period calculated by 
Savary, in 1828, he giving for the revolution 58 years. 

« (Iota) Talitha—Is also double. 
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Fig. 27.—Apparent Orbit of in Ursa Major. Fig. 28.—Real Orbit of &€ 
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v (Nu)—Double; magnitudes 3.3 and 10; distance, 7”; orange and blue, 

a (Sigma)—Double; suspected binary; magnitudes 5.3 and 9; distance, 2’’.6; in 1780 it was at 
distance 8”; there are two a (sigma), the double is ¢2. 

57—Double; magnitude $5.9 and 8; distance, 5’.5; nice pair; the companion is violet. 

o (Phi)—Binary; magnitudes 5 and 5.5; distance, 0.24 in 1892; close pair; time of orbital 
revolution, 115 years. 


OS 234—Binary; magnitudes 7 and 7.8; distance, 0.2 in 1892; revolution, 68 years. 
OS 235—Binary; magnitudes 6 and 7; distance, 1” in 1892; revolution, 94 years. 


t obi) = Peters in 1842-43, obtained for the parallax of this star, 0/.068 +0/.047. 
10—Mr. Belopsky, in 1888, obtained for the parallax of this star, 0/.20+0.011, 


URSA MAJOR. 


Fig. 30.—Double Star 23 h. 


Fig. 29.—Binary é in 1880. 


23 h—Double; magnitudes 4.2 and 9; distance, 22”, This pair is stationary since 1781. 

1830—Near 57 is the star of the greatest motion, 7”.3 S. E. per year; if it was turning around us 
it would take 180,000 years to complete its revolution; minimum velocity, 300,000 yards 
per second; it will be in Coma Berenices 6,000 years from now. The parallax of this 
remarkable star has been determined several times, and in adopting the average 0/.045 it 
would represent 4,583,000 times the distance of the sun from the earth, or 500 trillions of 
miles, and the light would have to travel 72 years to reach us. 


AUTHORS, PARALLAX. AUTHORS. PARALLAX. 
BetersnlS42—43e aes tele ceo ss Oe Lal JOHNSON, 1850-53... «eee isle eles 0/7.033 + 0/’.028 
Schliiter and Wichman, 1842-43. .0/’.182 +0’.018 “ANI WEYS,| USTA. \ereep a cirnericiereresietetere 0’.023 +0’’.033 
Schliiter and Wichman, 1850-52. .0/’.141+0”.013 Brunnows LS70-7. 0.1 -eieeiseeies 0/’.090 +0/’.025 
OPES UVUIV Caio aya esetere eects ei olerovsgereipicisteys 0’’.034 +0’.029 JC. MAD ley SO cnet eeier 0/7,139 +0’7.026 
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Fig. 31—Rapid motions of three stars in Ursa Major. 


21185-21258—Ayre also in very rapid motion; in calculating their position it has been found that 
the three stars, 1830, 21185 and 21258, were very close together 3,000 years ago, and since 
then they have been moving in three different directions as a result of a ‘‘fantastic 
explosion.”” These stars, which are not visible to the naked eye, would be found near 
the double star 57; the first one, as we have said, goes toward Coma Berenices; the 
second in the direction of y (gamma) of Leo Major, and the third toward « (kappa) 
(Flammarion, Les Etoiles, page 115). 
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The diagram (Fig. 31) represents the motions of the above three stars; the black circles 
indicate their position in 1880, the small circles their position 
3,000 years ago, and the end of the arrows their position 10,000 
years from now. 

Mr. Winnecke, in 1858, gave for the parallax of the 

GUANA TBD rte ope aievecersveostelsle. oca ateisisteleteynicrs Jaheieohoicioahareaes 0.501 +0”.011 
Mix die Cokaptey mein 189s na. cn. erenjent acces cess . 0.428 +0/.030 
Mr. Auwers gave for the parallax of the star 21258..0/.262 +0/.011 


Bi Do GG IESee2) ce ROG EAC EC Oat TAS CTE Enea Re ee 0/’,260 +9/.020 
Mina Os ante yinsadliel SO lise. serotrersc wienise acces 0.168 +0/.027 
M. 97—This curious nebula, visible only in large telescopes, will 
be found at about 10° S. E. of B (beta). (See Fig. 32.) Fig. 32.—Nebula M. 97. 


LEO MINOR. 


This little constellation was introduced by Hevelius about 1660. 
POSITION 


POSITION 
DESIGNA- MAGNI- ———_—_——~ | DEsI@Na- MAGNI- ——_—— = 
TION. TUDE. R.A. 1880 DECL. | TION. TUDE. R. A. 1880 DECL. 
1s oaths ORT Jos 200), ome 
37 qdl. 4.9 10.32 +32 .35 | 31 4.4 10.21 +87 .18 
30 4.9 10.19 34.24 | 21 4.5 10. 0 35. 5 
42 dbl. 5.0 10.39 31.20 10 5.0 9727, 36.56 
46 4.2 10.47 34.52 | R 7.V. org. 9.38 35. 4 

NOTES. 


This constellation contains nothing remarkable with the exception of R, between 21 and 
10, a little south of the line joining these stars, which varies from the 7th to the 11th magni- 
tude in 369 days. 
20—Mr. J. C. Kapteyn, in 1891, gave for the parallax.of this star, 0/’.062+0/.029. 


CANES VENATICI. 


This constellation was formed by Heyvelius, in about 1690, by taking some stars situated 
between the Great Bear and the Herdsman. 


POSITION POSITION 
DESIGNA- MAGNI- ae =: || DESIGNA- MAGNI- = ———————N 
TION. TUDE. R.A. 1880 DECL. | TION. TUDE. R.A. 1880 DECL. 
h. m. Cae! ha, a. SF 
12 a, dbl. 2.9 12.50 +38.58 | 6 5.2 12.20 +3y.41 
8B 4.4 12.28 42004) Py XLT, 29 5.6 12.10 33.44 
14 5.0 13. 0 36.27 | P. XIII, 27 5.2 13. 9 40.48 
15 5.7 13. 4 39.12 | 2dbl. 6.5 12.10 41.20 
19 6.0 13.10 41.29 23793 Lal. 5.V. org. 12.39 46. 6 
20 5.0 13.12 41.12 | * 6.0 org. 13.18 37.40 
23 6.0 13.15 40.46 M. 51 neD. 13.25 47 .50 
21 5.2 13.13 50.19 | M.3 cl. 13.37 28.59 
24 4.8 13.30 49.38 M. 94 neb. 12.46 41.48 
25 bin. 5.2 13.32 36.54 
NOTES. 


a (Alpha)—Double; magnitudes 3.2 and 5.7; distance, 
20’; gold-yellow and lilac; very nice pair. It 
was called by Halley ‘‘ Cor Caroli II ” (Charles 
Il’s Heart). 

2—Double; magnitudes 6 and 9; distance, 11”; gold- 
yellow and azure; elegant pair. 

25—Binary; magnitudes 6 and7; distance, 1.0 in 1892; 
white and blue; time of revolution, 124 years. 

M. 51—Beautiful nebula, with two nuclei. The tele- 
scope of Lord Rosse in 1845 shows this nebula 
in nice spiral curves composed of brilliant 
dust, each part being a sun like ours, and 
separated by millions and millions of leagues. 
Diameter equals 6/ (minutes). (Figs. 34and 35.) Fig. 33.—Double Star a 
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Fig.34.—Nebula M. 51, in 
Common Telescopes. 


Fig. 35.—Nebula Messier 51, in Lord Rosse’s Telescope. Fig. 36.—Cluster M. 3. 


M. 3—Rich cluster of 6 to 7 minutes in diameter, containing about 1,000 stars; three small 
stars in triangular shape seem to inclose it. 


COMA BERENICES. 


Coma Berenices (Queen Berenice’s Hair) is the only constellation of the ancients of 
which we can give the true history. 

Berenice, daughter of King Ptolemy Philadelphus, had just been married to her brother 
Ptolemy Euergetes, when he was obliged to fight against Seleucus II, King of Syria; Bere- 
nice in her grief swore by Venus to sacrifice her beautiful hair if her husband came back 
victorious; he did, and Berenice, the very day of his return, deposited her hair in the temple 
of the goddess; the next night it disappeared, stolen, most likely, by a priest; but to console the 
two lovers the astronomer Conon told them that he saw it in the sky, and that it had been 
transported there by Venus herself. 

It is noted for the first time in the catalogue of Tycho Brahe in 1590; but mention is made 
of it already by Ptolemy, A. D. 140, by Callimachus, Eratosthenes and Sufi. 


POSITION POSITION 

DESIGNA- MAGNI- SSS SS SS SSS DESIGNA- MAGNI- SSS SS 
TION, TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h;. mi. St hs. ma. Sy!) 

43 B 4.6 13. 6 35 trin,. 5.7 12.47 +-21.56 
15 y 4.9 org. 12.21 36 5.4 org 12.53 18. 4 
16 6,2 1G) 393)1 37 5.6 12.54 31°25 
42a Din. 13. 4 41 5.5 13. 2 28.17 
6 12.10 a 5.8 12.10 24.39 
ils 1215: 18 6.0 12.23 24.46 
12 dbl. 12.16 21 6.0 12.25 25.15 
14 5. 12.20 R 7.V. red 11.58 19.27. 
23 6.5 12 29 R 8.V. 12.33 17.10 
24 dbl. 5.6 12.29 R Wee 12.34 17. 8 
27 5.8 12.41 * 8.0 org. 12.52 18.24 
31 5.7 12.46 2 6.0 org. 13.31 25.13 
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NOTES. 


24—Double; magnitudes 5.6 and 7; distance, 21”; 
orange and blue; beautiful pair; in rapid 
motion. 

35—Trinary; magnitudes 5.7-8 and 8.2; distances, 28” 
and 1.4; the two companions revolve around 
each other in a period of 400 to 500 years. 

12—Double; magnitudes 5.4 and 8; distances, 66”; 
very easy pair. 

42—Binary; magnitudes 6 and 6; distances, 0.5; very 
close pair, in orbital motion; revolution only 
25 years. 

This constellation is very rich in small nebule, 

but it requires good power to see them. Fig. 37.—Double Star 24. 


BiO|OUSE'S- 


This constellation, now called the Herdsman, was also known as Arctophylax, which 
means ‘‘Guardian of the Bear.”’ According to some authors it was Arcas, son of the nymph 
Callisto; according to others it represents Icarus, the son of Doedalus. It is one of the forty- 
eight constellations of the ancients. 


POSITION POSITION 


DESIGNA- MAGNI- ame rs = DESIGNA- MAGNI- — 

TION. TUDE. R.A. 1880 DECL. TION. TUDE. R. A. 5a 

heeie cae heen Oy: 
a 1.2 org. 14.10 +19.48 A 5.0 14.13 +36. 3 
B dbl. 3.0 14.57 40.52 46 b 6.0 1550 26.46 
y 3.6 14,27 38.50 | 45¢ 5.7 ii, 2 25.21 
6 dbl. 3. Dial 33.46 12d Dall 14. 5 25.40 
e bin. 2.4 yel. 14.40 27.35 6€ 5.8 13.44 21.52 
é bin. (?) 3.3 14.35 14.15 2 6.0 14.21 19.46 
9 abl. 3.0 13.49 19. 0 24g 6.0 14.24 50.23 
6 4.4 14.21 f 38 he 6.2 14.45 46.37 
t trip. 4.6 14.12 51.55 44 i, bin. 5.0 15. 0 48. 8 
x abl. 5.0 14. 9 52.21 47 k 5.9 Yale ai 48.36 
A 4.5 14.12 46.38 9 5.5 13.51 28. 6 
p trin. 4.4 15.20 37.48 13 dbl. 5.5 org. 14. 4 50. 1 
y 4.8 41.15 | 20 5.5 14.14 16.51 
é bin. 4.5 14.46 19.37 4559 B. A.C. ! 13.34 11.22 
0 4.9 14.40 17.28 P. XIV, 69 dbl. 5.3 14.18 8.58 
a7 bin. 4.3 14,35 16.56. | PAXEVE TS! 6:0. 14.18 6.22 
p dbl. 4.0 org. 14.27 30.54 31 5.0 14.36 8.41 
o 5.0 14,29 30.16 34 5.V. org. 14.38 Pile 04 
7 dbl. 13.42 3} 40 5.8 14.55 39.41 
v 13.44 16.24 | 39 dbl. 5.6 14.46 49.13 
ob 15,93 40.44 | i 6.V. red 14.32 27.15 
x 15. 9 29.37 S 8.V. 14.19 54.21 
w 5.0 14.59 27.25 
wo 5.3 14.57 25.29 

NOTES. 


a (Alpha) Arcturus—In rapid proper motion; 2”.255.W. per year. It is the first star observed 
as being in motion by Halley in 1717; velocity more than 100,000 yards per second; the 
spectral analysis indicates that it is coming our direction at the rate of about 3,100 miles 
per minute (Flam., Les Etoiles, page 135). The parallax of Arcturus obtained by Peters 
in 1842-43, was 0”.127-++0’.073; by Johnson, in 1853-54, was 0/.138-+0.052; by Elkin, in 1888, 
was 0.018-+-0.022. The average, 0.094, would bring the distance of Arcturus at 2,194,100 
times the distance from the earth to the sun, or 200 trillions of miles, and the light would 
take over 34 years and 6 months to reach us (Revue d’Ast., 1889; page 446). 


18 BOOTES—CORONA BOREALIS. 


8 (Beta) is called Nekkar, e (epsilon) Izar, and y (eta) Muphrid. 
34—Varies from the 4.5 to the 6th magnitude in a period calculated by Schmidt to be 369 days. 
e (Epsilon)—Binary ; magnitudes 2.4 and 6.5; distance, 2’.9; gold and blue; Struve called it 
‘“ Pulcherrima ”’ (the finest); orbital revolution over 1,200 years. 
7 (Pi)—Binary; magnitudes 4.3 and 6; distance, 6”; nice and easy pair. 
. (Iota)—Double; magnitudes 4.6 and 8; distance, 38”. Triple with large telescopes. 
s s S 


Fig. 38.—Double Star « Fig. 39.—Double Star + Fig. 40.—Double Star « 


¢ (Zi)—Binary; magnitudes 4.5 and 6.5; distance, in 1880, 4”.2; yellow and red; revolution 
about 127 years. 

« (Kappa)—Double; magnitudes 5.0 and 7; distance, 12’.8; nice pair, very easy. 

44 i—Binary; magnitudes 5.0 and 6; distance, in 1880, 4.8; revolution, 261 years. 

P. XIV, 69—Double; magnitudes 5.3 and 6.8; distance, 6.1; Dice pair. 

39—Double; magnitudes 5.6 and 6.5; distance, 3”.6; very easy pair. 

6 (Delta)—Double; magnitudes 3.4 and 8.5; distance, 110”. 

u (Mu)—Trinary; magnitudes 4.4-7 and 8; distances, 108” and 0”.7; the companions revolve 
around each other in 280 years, and around « (Mz) in 120,000 years (Flam., Les Etoiles, 
page 142), 

¢ (Zeta)—Double; suspected binary; magnitudes 3.6 and 4.2; distance, 0.9; difficult pair. 

OS 298—Binary; magnitudes 7 and 7.4; distance, 0”.2; revolution, 69 years. 


CORONA BOREALIS. 


Corona Borealis, or the Northern Crown, is a very characteristic constellation, and very 
little imagination is necessary to form the shape of a crown. 

Ovid said that Ariadne, abandoned by Theseus on a deserted shore, was crying bitterly 
when Bacchus came to her rescue, detached her crown and threw it in the heavens; the 
jewels were changed into stars and formed a crown among the constellations between Her- 
cules and the Serpent. 

a (Alpha) is also called Gemma (the Jewel) and Alphecca. 


POSITION POSITION 
DESIGNA- MAGNI- — ~ — DESIGNA- MAGNI- — ~ on 
TION. TUDE. R.A. 1880 DECL. TION. TUDE, R.A. 1880 DECL. 
heom. a h. m. sp re 
a dbl. 2.2 15.30 +27. 7 é 5.3 16.17 +31.11 
B 3.8 15.23 29.31 ° 6.0 15.15 30. 2 
y bin. 3.7 15.38 26.40 7 6.0 15.39 32.53 
C) 4.2 15.44 26.27 p 5.8 15.57 33.41 
e dbl. 4.0 15.53 27.14 o trin. 6.0 16.10 34.10 
¢ bin. (?) 4.5 15.35 37. 2 iP 5.0 16. 5 36.47 
y bin. 5.3 15.18 30.43 v qdl. 5.8 16.12 29.28 
6 4.5 15.28 31.46 RK 6.V. org. 15.44 28.31 
t 4.8 15.57 30.11 Ss 7.V. red 15.17 31.48 
K 4.5 15.47 36. 2 Temp. of 1866 .... 15.54 26.16 
A 6.0 15.51 38. 6 U 7.V 15-13 32-5 
rn 5.2 15.31 39.25 V Tavis 15.45 5 
v dbl. 5.0 org. 16.18 34. 2 


CORONA BOREALIS. 19 


NOTES. 
a (Alpha) Alphecca—Is a double star. 


¢ (Zeta)—Double; magnitudes 4.5 and 6; distance, 6”.4; white and green; suspected binary. 
a (Sigma)—Binary; magnitudes 6.0 and 7; distance, in 1880, 3”.5; revolution, 846 years; in 1830 
the companion was at 1” only; it is a trinary in larger instruments. 


8 iS) 


Fig. 41.—Double Star ¢ Fig. 42.—Binary Star o 


7 (Eta)—Binary; magnitudes, 5.3 and 5.5; distance, in 1880, 0’.6; one of the most rapid orbital 
motion; revolution, 41 years; difficult pair. 

T (1866)—There are several variables in this constellation, but the principal is T, the tempo- 
rary Of 1866; it is situated at 58’ S. of « (epsilon). We give here a table of the variations 
of this remarkable star which tells its own story: 


1866 MAG. 1866 MAG. | 1866 MAG. 1866 MAG. 
I G25 On ainncaondo24 MAY USseceajaceras 2409 | IMAY) 24 ei reapresnaeste (iS AOL oem yateeers aos 
MENG aoncca snes || MAR caaocencn cc || ENP ER auckosneck | KISN tbendnoseoethe 
CY TA Sarees ee rtistarsie ss Oa Mm LAV 20s mio ratefotetsiets ci Os OM NLD Var 20 we tcrrssralsia ioe SepGlarneca-cieeo-0 
MAUS pgheriesrieos0 | WEN VAL A naonnoenoltees |! iblste Wasebaos ceocel!) OO ab soudnodantiets 
MAG ic pees reek 0) | DAY 22 raatscrssiein sated JUNE! 19... 52s 9s 09-5 OGM S essa icseds 
May 17........-...4.5 | May 23........-...7.5 | SIUIN? Unaseneasnoney | INOWA Binossoccanstet 


May 22nd 1866 May 14th May 16th § May 18th May 20th May 22nd May 28th June 7th Sept.l4th Oct.loch 


Fig. 43.—Diagram showing the variations of magnitude of the Temporary of 1866. 


The spectral analysis has indicated all the phenomena of a veritable conflagration, which 
did not last more than one month; but the distance of this star is so great that the light must 
have taken no less than 587 years to reach us, and this big fire took place in 1279, more or 
less, according to the distance, and was seen from here only in 1866 (Flammarion, Les 
Etoiles, pages 143 to 149). It is now near e (epsilon) in the direction of (pi) of Serpens. 
R.—Varies from 5.8 to 13th magnitude in 323 days; it declines faster than it increases, being 

sometimes below the 10th magnitude in three-fourths of the entire period; it is a little 

north of 6 (delta). 
V.—Varies from 7.6 to 8.8 in 3 days 10 hours and 51 minutes; it is one of the shortest period of 


variation; it is between » (eta) and 4 (delta) of Bootes. 


20 AURIGA. 


AURIGA. 


Auriga, or the Charioteer, is one of the oldest constellations and was marked in the 
astronomical sphere of Eudoxus. It was named from Erichton, king of Athens, by the Greeks; 
and its brightest star, Capella, is the goat, Amalthea, which nursed Jupiter; the little stars, 
« (epsilon), ¢ (zeta) and » (eta), are called ** The Kids.” 


POSITION =e 5 OSTEO’ 

TION. TUDE. Ga. 1880 pect, | TON. TUDE. EA 1s puos. 
h. m. cas hs 0. hE te 

a (Capella) 1.3 5. 8 +4552 b 6.6 5.20 +34. 22 
B abl. 2.3 5.51 44.56 x 5.7 5.25 32. 6 
y (see B Tauri.) 58 wT 6.42 41.54 
rt) 4.2 yel. 5.50 54.17 46 wl 6.15 49.21 
€ 3.V. 4.53 3.39 50 w2 6.31 42.34 
¢ 4.0 org. 4.54 40.54 BD w4 6.34 44.37 
n 4.0 4.58 ais 5 | yl0 6.48 45.21 
6 dbl. 3.4 5.52 37.12 4 dbl. 4.51 37.43 
t 3.5 4.49 32.58 2 5. 4.44 36.31 
K 5.6 6. 8 29.33 9 5.5 4.57 51.27 
d dbl. lays) 5.11 39.59 14 trip. 5.3 Lito YF 32.3 
a 6.0 5. 8 38.20 16 dbl. 5.7 5.10 33.16 
v dbl. 4.6 5.43 39. 7 41 dbl. 6.3 63 48.44 
é 5.0 5.45 55.41 63 5.9 ie & 39.31 
° 5.9 5.37 49.47 | R 7.V. red 5. 8 Boned 
7 5.V. org. 5.51 45.56 * 8.0 red 4.44 28.19 
p 6.2 5.13 41.41 » 6.8 red 4.52 39.28 
o 6.3 5.16 37.16 * 6.3 org. 6.28 38.32 
tT trip. 5:5, 5.41 39. 9 M. 37 cl. 5.44 32.31 
v 5.5 5.43 37.17 M. 38 el. 5.21 35.44 

NOTES. 


a (Alpha) Capella—Is one of the few stars offering a parallax; found by Peters in 1842, 0.046; 
which represents a distance 4,484,000 times the distance of the earth from the sun, or 420 
trillions of miles; it takes the light 71 years and 8 months to come from Capella to us. 
Struve, in 1855, gave for the parallax 0/.305+0/ .048, and Elkin, of Yale College, in 1887-88 
gave one of 0”.107+0/.047; this last one, offering more precision than the above, would 
reduce the distance to 170 trillions of miles, and the time of the light to 29 years. This 
illustrates how delicate and difficult the problem of parallax is, and what a difference in 
the distance a little fraction of a second produces. (Revue d’Ast., 1889; page 446.) 

B (Beta) Menkalinan—Mr. Pritchard, in 1891, gave two measures of the parallax of this star, 
0.065 + 0.024, 0.059 +0/.025; or an average=0/.062. 

14—Triple; magnitudes 5,3-7.5 and 11; distance, 15” and 12”; the first two form an easy pair. 
The third one is only visible in large telescopes. 


Ss 


Fig. 44.—Triple Star 14. Fig. 45.—Double Star 4 e 


AURIGA — LYNX. 21 


4 (Omega)—Double; magnitudes 5.8 and 8; distance, 6”.3; delicate pair. 
M. 37—Is a cluster of over 500 stars of the 10th to the 14th magnitude; very nice and interest- 
ing with a small telescope; see about half way between 6 (beta) of Taurus and 4 (theta). 
M. 38—Is also a cluster, cross-shaped, which contains several nice small double stars; see 
near x (chi) 1n the direction of Capella. 
January 24th, 1892, at 2a.m., Mr. T. D. Anderson saw a star of 5th magnitude between 
B (beta) Tauri and x (chi) Aurige. The 1st of February he sent a postal card to Mr. Copeland, 
of Edinburgh Observatory, announcing its discovery. Prof. Copeland saw it also with an 
opera glass and telegraphed the news to the principal astronomers. Mr. Pickering, of 
Harvard College, examined it and said: ‘‘Copeland’s Noya bright on photograph December 
10th; faint, December 1st; maximum, December 20th; spectrum unique.’’ Mr. Huggins 
remarks that the character of this spectrum is similar to the spectra of the Temporaries 
of 1866 and 1876. Position, in 1892: R. A. 5h. 25m. 4s; Decl. +30° 21’. 


LYNX. 


This constellation was named the Lynx, by Hevelius, in 1690, because he said that it 
requires a very good eyesight to see it. 


POSITION | POSITION 

DESIGNA- MAGNI- - — = DESIGNA- MAGNI- - — _ 

TION. TUDE. R. A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 

joeenony oY alt h. m. ems 

40a dbl. 9.14 +34.54 19 trip. 5.4 7.13 +55 .30 

38 dbl. anal By fog) 24 6.5 7.33 58.58 

3 3.14 3.34 | | cae i Gn Ia 5.5 9.27 40. 9 

21 7.18 49.27 18 5.7 he a 59.51 

15 bin 6.46 58.35 14 bin. (?) 5.8 6.42 59.35 

2 6. 8 59S FI. 1010 6.0 (ieee) 52.20 

27 T.59 51.51 20 dbl. 7.5 7.13 50.22 

12 trin 6.35 59.33 R 7.V. org. 6.51 55.30 

36 Sireali 43.44 x 6.2 org. 8. 0 58.36 
P. VII, 169 7.31 50.43. | 

NOTES. 


19—Triple; double with smail instruments; magnitudes 5.4and 7; distance, 14”; very easy and 
nice pair. 
20—Double; magnitudes 7.5 and 7.5; distance, 15”; elegant pair, of equal magnitude. 


38—Double; magnitudes 3.8 and 7; distance, 2.8; very close pair. 
Ss 8 


Fig. 46.—Double Star 38. Fig. 47.—Trinary 12. 

12—Trinary; magnitudes 5.8-6.5 and 7.5; distances, in 1880, 1”.4and 8.3. The first two revolve 
around each other in 676 years; the third one must take several thousand years to 
accomplish its revolution. 

15—Is « binary, but it requires a strong power; the components are gold-yellow and azure. 
In 1868 Baron Dembowski, near Milan, observed the yellow sun coyering the blue 
one about one-fourth of its diameter; an occultation of this kind is very rare; since 
1872 they are going away from each other; in 1880 they were 0”.5 apart (Flam., Les 
Etoiles, page 165). 


22 PEGASUS. 


PEGASUS. 


Pegasus is ‘‘The Winged Horse,’ sprung from the blood of Medusa, when Perseus killed 
her before going to the rescue of Andromeda; he became the horse of Jupiter and was carry- 
ing the thunder and lightning of this god; afterward he was attached to the service of the 
Muses, and it is he who founded the ‘‘Hippocrene Fountain,” where poets went to exalt their 
imagination by drinking its waters. 


POSITION ' : ROU 
eles ae 2. A. 1880 DECL. ere a See 2. A. 1880 DECL. 
h. m. Caw h. m. ey 
a dbl. 2.0 22.59 +14.3: i dbl. 4.4 Pale aley +19.17 
6B dbl. 2.4 red 22.58 27.26 2 4.9 21.25 23. 6 
y dbl. 2.5. (Os 17/ 14.31 3 dbl. 6.0 21.32 6.04 
e dbl. 2.8 yel. 21.38 9.20 9 4.3 21.39 16.48 
¢ dbl. 3.3 22.35 10.12 14 5.0 21.44 29.37 
7 dbl. 3.0 22.37 29.36 16 5.6 21.48 25.22 
6 3.6 228 5.36 31 4.8 22.16 11.38 
t 4.0 22. 1 24.45 32 5.0 22.16 27.44 
« dbl. 4.0 21,39 25; 5 55 4.9 org 23. 1 8.46 
a 4.2 22.41 22.56 56 5.0 23. 1 24.50 
Mw 4.3 22.44 23.58 57 dbl. 5.4 org. 23.13 8. 2 
v 5.3 22.00 4.28 58 5.7 23. 4 9.11 
é 4.8 22.41 11.34 59 5.4 23.06 8. 4 
1) 5.0 22.36 28.41 70 5.2 23.23 12. 6 
m7 dbl. 4.2 22. 4 32.35 77 5.5 red 23).37 9.40 
p 5.3 22.49 8.11 78 5.2 org. 23.38 28.42 
o 5.3 22.46 9,12 85 bin, 6.0 23.56 26.27 
T 4.9 23.15 23. 5 R 7.V. red 25) 1 9.54 
v 4.9 23.19 22.45 S 7.V. org. 23.14 8.16 
> 6.0 23.46 18.27 M. 15 cl 21.24 11.38 
x 5.6 0. 8 19.33 
wy 4.3 red 23552 24.29 
NOTES. 


The first three stars of this constellation are also called a (alpha) Markab, B (beta) 
Scheat and y (gamma) Algenib, and form with Alpherat (a (aljpha) Andromedz) the ‘* Square 
of Pegasus.” ¢« (Epsilon) is named Enif and ¢ (zeta) Homan. 

m (Pi)—Double; magnitudes 4 and 5; distance, 12’ (minutes); it is a very easy pair of the same 
type as Alcor and Mizar; an opera glass-will separate it. 

« (Epsilon)—Double; magnitudes 2.8 and 9; distance, 2/18”; very easy in a small telescope 
with a large field. 

1—Double; magnitudes 4.4 and'9;‘distance, 36”; easy pair; yellow and lilac. 

3—Double; magnitudes 6 and 8; distance, 39”; very easy pair. Another delicate pair is seen 
in the same field. 

Ss Ss 


Fig. 48.—Double Star 1. Fig. 49.—Double Star 3. 


PEGASUS — EQUUELUS. 23 


85—Binary; magnitudes 6 and 11; distance, in 1878, 0”.67; at the end of 1883 they were in con- 
tact, and the different measures taken by Mr. Burnham, at Chicago, give a period of 22 
years. There is also in the same field a star of the 9th magnitude which was found at a 
distance of 30” by Argelander in 1855; at 14” by Flammarion in 1870; at 15” at the end 
of 1879, and at 17”.3 at the end of 1882 by Burnham; it has kept going away ever since. 
Brunnow found for the parallax of the star 85 0.054, which represents 3,805,000 times 
the distance of the sun from the earth, or 320 trillions of miles; the light, traveling at 
the rate of 190,000 miles per second, would take no less than 34% years to reach us 
(Revue d’Ast., 1884; page 176). 


« (Kappa)—Is a binary, offering a history similar to the above. Mr. Burnham found the com- 
panion at 0.27 on the 12th of August, 1880; at 0”.10 in July, 1890, at Lick Observatory; 
and for the period of revolution about 11 years, the shortest known so far, The other 
companion of « (kappa), of the 9th magnitude, is at 12” distance in 1891 (Revue d’Ast., 
June, 1891; page 210). 


R. and 8.—Vary from the 7th to the 12th magnitude, 
but require powerful telescopes. 


M. 15—Is a cluster of several hundreds of stars, 
visible with a small power; marked on our plan- 
isphere N. W. of e (epsilon). Fig. 50,—Cluster Messier 15. 


EOQUUIEEUIS: 


Equuelus, or ‘The Little Horse,” is a constellation formed by Hipparchus about 130 
years B. C., and contains only a few small stars. 


POSITION | POSITION 

DESIGNa- MAGNI- — — — | DESIGNa- MAGNI- = — - 

TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 

h. m. cae || h. m. oe 

a 4.0 21.10 +4.44 | 6 bin. 4.5 215 9 +9.31 

6 qdl. 5.0 21.17 6.18 | 1 trin. 5.4 20.53 3.50 

y dbl. 4.5 21. 5 9.38 | 2¢ dbl. 6.3 20.56 6.42 
NOTES. 


y (Gamma)—Double; magnitudes 4.5 and 6; distance, 6’ 6”; very easy with an opera glass; the 
comet of 1680 passed close by on the 3d of January, 1681; Knott, in 1867, discovered 


a companion at 2”. 


« (Epsilon)—Trinary; magnitudes 5.4-7.5 and 7.5; distances, 11” and 0.9, In 1835 Struve dis- 
covered for the first time the two companions Ss 
at 0/.35 only from each other; it is a very im- 
portant system. 


6 (Delta)—Binary; magnitudes 4.5 and 5; distance, 
0.2 in 1880; very rapid orbital motion, time 
about 12 years. There is another companion of 
the 10th magnitude, measured at a distance of 
20” in 1781; at 27” in 1835; at 30” in 1847; at 33” 
in 1859; at 34” in 1870; at38”in 1880. The change 
in the distance of this star is due to proper 
motion. 


B (Beta)—Is also a multiple star. 


Fig. 51.—Trinary 1« 


24 DELPHINUS. 


DELPHINUS. 


Delphinus, the Dolphin, appeared in the sphere of Eudoxus. Who is he? Some say 
that he is the Dolphin who saved the poet Arion from shipwreck; others that he is the one 
that Neptune sent to the discovery of Amphitrite; others that he is the pirate Acetes, who 
protected Bacchus; others that it represents Apollo coming back from Crete, and some others 
claim that it is the fish in which Jonah remained for three days and three nights. 


POSITION POSITION 

DESIGNA- MAGNI- tem a — DESIGNA- MAGNI- ——S 
TION. TUDE, R.A. 1880 DECL. TION. TUDE. R.A. 1830 DECL 
h.m. ls h. m. Sd 

a dbl. Shir 20.34 +15.29 t 5.7 20.32 +10.57 
B trip. 33 20.32 14.11 « dbl. 4.8 20.33 9.40 
y bin. 3.4 20.41 15.42 = 2703 dbl. 7.5 20.31 14.23 
8 4.0 20.38 14.38 R 8.V. org. 20. 9 8.44 
€ 4.0 20.27 10.54 S 8.V. org. 20.38 16.39 
é 4.9 20.30 14.16 5 8.V. org. 20.40 15.58 
n 5.8 20.28 12.37 | * 6.8 org. 20.40 17.39 
6 6.0 20.33 12.54 * 7.0 org. 20.32 17.51 

NOTES. 


a (Alpha) is called also Sualocin and 6 (beta) Rotanev. The letters of these names, reversed, 
form Nicolaus Venator, the Latin name of Niccolo Cacciatore, who was connected with 
the Palermo Observatory 

y (Gamma)—Double; binary; magnitudes 3.4 and 6; distance 11”; orange and green, very nice; 
the companion changes color; 
sometimes orange, sometimes N 
yellow, sometimes blue, some- 
times green; but generally 
emerald green. Period, 26 
years. 

« (Kappa)—Double; magnitudes 4.8 
and 11; distance, 10”; easy pair, 
but the companion is small, 

s 


Fig. 52.—Double Star y Fig. 53.—Triple Star = 2703, between 6 and ¢ 


6 (Beta)—Triple, even quadruple, having two companions of 10th and 13th magnitude at 35” 
and 28”, and the star B (beta) being a very close binary, distance 0.4 only; in rapid 
orbital motion, discovered by Mr. Burnham in 1873, its period about 26 years. 

= 2703—Triple; magnitudes 7.6-7.6 and 7.8; distance, 26” and 69”; beautiful triple between 
B (beta) and ¢ (zeta). These three stars, B (beta), % 2703 and ¢ (zeta), appear in the field 
of a small telescope and form a nice group (Fig. 53). Imagenot reversed. 

6 (Theta)—If you also look at 4 (theta) you will find a nice field of small stars. 

O= 527—Is also a binary; magnitudes 7 and 8; distance, 0”.5; period of revolution, 54 years; too 
close for common telescopes. 

There are several variables in this constellation, but they require good telescopes and 
large power to be followed. 


CYGNUS. 25 


CYGNUS. 


Cygnus, according to the Greeks, is Jupiter himself, taking the form of a swan to seduce 


the innocent Leda, 


Ovid said that he was a relative of Phaeton changed into a swan by 


Apollo, after the fall of Phaeton from the heayens; Hipparchus and Ptolemy called it simply 
Ornithos (the Bird); Manetho, the Hen; the Arabs, the Pigeon; but lately the name Swan is 
generally recognized; nevertheless it is a very old constellation, and was already in Eudoxus’ 


sphere. 


DESIGNA- 
TION. 


a dbl. 

B dbl. 
y 

6 bin. 

€ 

¢ dbl. 

7] 

4 

t 

x 

A bin. 
ue trip. 
v 

£ 

30 qd. 
32 

rl 


we 


v qd, 
wb 
x! dbl. 
x? 
w dbl. 
wh 
w2 Abi. 
w ADIL. 


XS t 


x= 


MAGNI- 
TUDE, 


2.0 

3.4 yel. 
2.5 

2.9 

2.7 yel. 
3.3 
4.6 
4.6 
4.0 
4.1 


6.0 red 
5.0 


5.0 


POSITION POSITION 

- oo DESIGNA- MAGNI- ——— a 
B.A. 1880 DECL. TION. TUDE. R.A. 13880 DECL. 
h. m. ei h. m. hf 
20.3) 1-44.51 19 5.6 19.45 +88 . 25 
19.26 27.43 20 d 5.5 19.48 52.42 
20.18 39.52 27 bl 5.3 20. 2 35.39 
19.41 44.50 28 b2 5.0 2025 36.29 
20.41 33.31 29 b3 5.6 20.10 36.26 
21. 8 29.44 82 5.5 red 20.12 47.21 
19.52 34.46 33 4.4 20.11 56.12 
19.33 49.56 34 P (1600) 5.5 20.13 37.40 
19.27 51,28 39 5.0 red 20.19 31.48 
19.14 53. 9 41 4.8 20.25 29.57 
20.43 36. 3 47 5.2 org. 20.30 34.51 
A .39 28.12 48 5.5 20.33 31. 9 
20.53 40.42 52 dbl. 4.6 20.41 30.16 
‘A. 3.26 59 trip. 5.0 20.56 47. 3 
20.10 46.24 61 bin. 5.4 21. 2 38.10 
20.12 47.21 68 A 5.0 21.14 43,27 
21.33 50.38 70 5.5 Paleo 36.35 
21.42 48.45 715 5.4 ved 21.26 46. 0 
21.30 45. 3 72 6.5 21.30 38. 0 
21-18 38.54 74 5.5 21.32 39.53 
21.10 87.82 16¢ dbl. 6.0 19.39 50.15 
21.13 34.23 > 2486 dbl. 6.6 19.09 49.37 
19.35 29.52 Temp. of 1876 .... 21.37 42.18 
19.42 33.28 R Tov OND 19.34 49.56 
19.46 32.37 dk 5.Y. 20.42 33.56 
19.53 52.7 U 7.V. red 20.16 47.31 
20.23 48.59 * 8.0 red 19.36 32),21 
20.26 48.33 * 6.7 red 21.32 44.50 
20.28 48.49 * 6.0 org. 20.13 40. 0 

* 6.3 org. 20.18 40.39 
19.20 29.24 * 6.3 org. 20.49 2.59 
19.20 24.42 * 6.5 org. PA 34.34 
19.22 36. 6 % 6.7 org. 19.57 36.46 
19.27 84.13 

NOTES. 


«a (Alpha) Deneb—For this star a negative parallax (—0.042 +0”.047) was obtained by Mr. 
Mlkin, of Yale College, in 1887, and its distance can not be calculated. 


x! (Chi) 


Double; magnitudes 5.3 and 8; distance 26”; near it, 155.5. W., there are two stars 
of the 8th magnitude at 3” only, revolving around each other and going in the same 
direction; they most likely form a part of the same system, (See x (chi).) 


x2 (Chi)—The star below x (chi) on our planisphere is a remarkable yariable, varying from the 
4.5 to the 13th magnitude in a period of 406 days, with some irregularities; it was 
observed in 1687 by G. Kireh, and the period fixed by Maraldi; itis a sun which sends 
4,600 times more light and heat at the first magnitude (4.5) than it does at the second 
(13th) magnitude, 


2 


26 CYGNUS. 


Fig. 54.—Diagram showing the periodical variations of x2 


34 P.—Between y (gamma) and » (eta); was first seen by Blaeu, August 18th, 1600, and noted 
3d magnitude; in 1622 it was of the 5th magnitude; from 1655 to 1660 Cassini saw it of 
3d magnitude; and the 31st October, 1660, it came down to the 5.5; from 1662 to 1666 it 
was not Visible to the naked eye; it was noted in 1667-82 and 1715 of the 6th magnitude; 
in 1793 and 1807 Piazzi saw it of the 5th magnitude; Pigott gave it a period of variability 
of 18 years, but to-day it seems to be stationary at 5.5. 

T. (1670)—West of Albireo, Father Anthelme, at Dijon, saw a star of 3d magnitude the 20th of 
June; the 11th of July it wasof the 4th magnitude; August 10th of the 5th, and it kept 
going down; but on March 17th, 1671, it was found of the 4th magnitude; in April and 
May Cassini noted it brighter than p (beta); then it came down again so quickly that at 
the end of August it was no more visible to the naked eye; in 1672 Heyelius saw it of 3d 
magnitude, but it disappeared again in September of the same year; since then nobody 
has seen it. Flammarion.adds: There is at less than one minute of the position given 
for this star a variable of from 8.6 to 9.3 magnitude (Sin Vulpecula); perhaps it is the 
temporary of 1670? watch it! (See between Albireo and 15 of Vulpecula.) 


Nov, 24th 1876 Nov. 28th Dec. lst Dec. 6th Dec. 15th Jan. 1877 May Ang. 


Fig. 55.—Diagram showing the variations of the Temporary of 1876. 


T (1876)—Near p (rho), about on the line passing through a (alpha) and é (zi), Mr. Schmidt, of 
Athens, on the 24th of November, 1876, saw a star of the 3d magnitude; he was observ- 
ing this region four days previously, but did not notice anything there; it soon came 
down, and on the 5th of December it was of the 5th magnitude; Father Secchi found it 
of 7th magnitude the 5th of January, 1877; its spectrum confirmed. the idea of a fierce 
conflagration; in September, 1877, Lord Lindsay found that it had all the appearance 
of a nebula; it is now of the 12th magnitude. It is a remarkable fact that mostly all 
temporaries are in the region of the ‘t Milky Way.” 

There are a great many more variables in this constellation ; we will note only: 

R.—In the same field with 6 (theta), which varies from the 7th to 14th magnitude in 405 days. 

T.—Near « (epsilon); varies from 5th to 6th irregularly; visible with an opera glass. 

S.—Varies from 9th to 13th in 322 days. 

U.—Varies from 7 to 10.5 magnitude in 465 days. 

8 (Beta) Albireo—Double; magnitudes 3.5 and 6.0; distance, 34”; gold-yellow and sapphire; 
easy pair, and one of the finest. 

o2 (Omicron)—Is quadruple; triple in small telescope; magnitudes 4.3-7.5 and 5.5; distances, 
107” and 338”; the principal is yellow, the companions blue; very easy with an opera 
glass; nice field of small stars. 

y (Psi)—Double; magnitudes 5.3 and 8; distance, 3’.5. 

u (Mu)—Triple; magnitudes 4.6-6.0 and 7.5: distances, 3”.7 and 210”; the third one forms only a 
group of perspective. 


CYGNUS. 


Fig. 56.—Double Star p 


Fig. 57.—Binary 61. 


61—Binary; magnitudes 5.5 and 6.0; distance, 20”; rapid motion, 5’.16 per year toward o 
(sigma), near which it will be in 1,500 years; 4,000 years ago it was near e (epsilon); if all 
the stars had such motion, all the constellations would change in less than 1,000 years. 
The parallax of this star has been determined many times from 1838 by Bessel to 1888 
by Belopolsky, and fixed as the result of all determinations at 0/.44 (Mr. Asaph Hall, 


of Washington Observatory, gave 0/.270 


+0.010—far away from all other observers), 


It may be interesting to make a table of all the measures: 


AUTHORS. PARALLAX. 
Bessel, 1838-40....................0/.348+0”.010 | 
INUWELES, ASGBe tists cn asiseeieieen 0 Kaeo sO 2013 
C. A. F. Peters, 1842-43 0/349 +0/’.080 
Johnson, 1852-53.................0/.402+0/’.016 

( 0.437 0/’.069 
| 0.376 40/044 
"| 0.488 +0’7.080 


Socolof, 1863-66... . 


| 0/.493 +0”.055 


AUTHORS. 
O. Struve, 1852-53 


PARALLAX. 
0.506 +0’.028 


J AMP yl SSSincr [essere st ces 0 sO00320/.023 
I NER GUIS Wee DE a eeisg sn ono ASen 0.564 +0/.016 
Ba ST ia 78 ceca sictesicsiceleeiiee 0.465 + 0.050 
He Balls 187718 o-sseweceete es scree ee 6408-E0/2032 
Asaph Hall, 1880-86.............. 0.270 + 0.010 
Pritchard, 1886-87................0/7.4833+0/.014 
BelopoiskylSeeaaeecrrancseece 07.535 + 0/7.092 


The parallax adopted, 0.44, represents 469,000 times the distance of the earth from the 
sun, or 40 trillions of miles; the light takes 7 years and 3 months to reach us; it is the nearest 
star visible to the naked eye from our country; a (alpha) Centauri, being too far south to be 


seen from our latitudes, is the only one nearer to our system. 


(Revue d’ Ast.;-1889.) 
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Fig. 58.—Diagram showing the motion of the star 61 for 10,000 years. 


16 ¢c.—Double; magnitudes 6.0 and 6.5; distance, 
6 (Delta)—Binary; magnitudes 2.9 and 8; dist 


variable, but it is a difficult pair; time of 
at 


52—Double; magnitudes 4.6 and 9; distance, 7 
nitude, and the companion is blue. 


= 2486—Binary; magnitudes 6 and 6.5; distance 


37”; easy pair. 

ince, 1.6; white and blue; the companion is a 
revolution, 336 years. 

: the first is a variable orange, 4th to 6th mag- 


, 


, in 1885, 10”; it is also in rapid motion. Mr. 


Ball, from observations taken in 1880-81, gives for its parallax 0/.482 +0”.054, which repre- 


sents a distance of 39 trillions of miles, 
the earth; che light takes over 6 years 
page 312). 


doubtful, so far. 


or 428,000 times the distance of the sun from 
and 8 months to reach us (Revue d’Ast., 1885; 


Prof. Hall, in 1885, found a negative parallax (—0/’,021), and the distance is 
(See S. W. of 6 (theta).) 


28 THE MILKY WAY 


VIA LACTEA 


Via Lactea, the Galaxy, or “Milky Way"—Is composed entirely of suns like our own, maiilhons 
and millions of miles distant from each other. 
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Fig. 59.—A portion of the Milky Way in Scutum Sobiesil. 


In contemplating the heavens at night, especially in summer, when the sky is very clear 
and the moon is invisible, we can see it extending from one point of the horizon to the other, de 
scribing nearly half of a circumference above us, and if we could see through the earth it would 
appear at the antipodes, making a complete circle; consequently the earth, the sun and the 
other planets are inits center or some other part of it, but undoubtedly init, Its ight ts not unt 
form; when the stars are close together and numerous the region is very bright, and the bright 
ness depends upon their number; some parts are poor and some are entirely without stars 


Fig. 60.—Holes in the Milky Way. From a sketch by Mr. Trouvelot. 


Fig. 60, taken from a sketch made by Mr. Trouvelot, is a miniature of the Coal Sacks, and could be seon in constella 
tion Sagittarius, between Y (gamma) and the star 3 X. 
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: There is a very white region north of Aquila; another in Scutum Sobiesii; another in 
Sagittarius; three more near «a (alpha), B (beta) and y (gamma) in Cygnus; another in Per- 
seus. There is a dark region between a (alpha) and B (beta) in Cassiopeia; another in Cygnus, 
etc. Its width is not regular; in Cygnus it separates into two branches, the principal one 
passes through Aquila, Scutum Sobiesii, Sagittarius and Scorpius; the other goes through 
Ophiuchus, the Serpent, and seems to fade away in Scorpius; they reunite in Centaurus. In 
Triangulum Australis it is very bright, passes over the Southern Cross, where is seen a black 
hole in pear shape, 8° by 5°, called the ‘‘ Coal Sack,” containing only a small star of the 6th 
magnitude, hardly visible to the naked eye; then it comes to its narrowest size, measuring 
only 4° in width, when it has no less than 16° in Cygnus and 22° between Ophiuchus and 
Antinous; it gets wider in Argo Navis; touches Canis Major, Monoceros, Orion, Gemini and 
Taurus; becomes irregular in Auriga; passes through Perseus, Andromeda and Cassiopea, 
and then comes back to the starting point in Cygnus. 


Fig. 61.—The Milky Way and the Nebule (from R. A. Proctor). 


Notwithstanding the beautiful researches of W. Herschel, John Herschel, W. Struve, 
Maedler, Secchi and Richard Proctor, it would be premature to give the shape of the Galaxy, 
but as its density seems to be about twice as great near the 18th hour of right ascension as 
at the 6th hour, we have very good reasons to believe that we are nearer to Sirius than to 
Scutum Sobiesii (Flam., Les Etoiles, page 184). It was in trying to figure out the number of 
stars of the ‘‘ Milky Way” that W. Herschel introduced his famous method of ‘gauging the 
heavens,” by the means of which he came to the conclusion that it is composed of no less 
than 18,000,000 of stars. Looking through his telescope and counting the stars passing through 
the field he figured out 116,000 of them in a quarter of an hour in the richest part of it. 
In Cygnus, in a field of the apparent diameter of the moon, there were from 1,800 to 2,000 stars; 
in Aquila some regions have as many as 2,300 for the same field, and in Scutum Sobiesii, in a 
space of five square degrees, the amount reaches the extraordinary number of 331,000 stars. 
Some regions contain only 500, 200, and 80 stars, and even, in some places in a field of 15 min- 
utes, not a star appears. The ‘‘ gauges” of W. Herschel and W. Struve give for the proportion 
of the stars in all the heavens: 


In they! Milky Way? sc. =... ........122 stars for a field of 15 minutes in diameter. 
15° from it, one way or the other..... 30 Le Me « ut 
30° a bes - 18 oa ee - a 
45 oa “ st iter = “ 
coe y i cos ft af a 
7rO 6b we ee 4 ve Oo v 
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30 THE MILKY WAY—VULPECULA. 


This plainly shows that there are over thirty times as many stars in the plan of the 
Galaxy as at 90° each way from it, and that their density progressively decreases according to 
their distance from it. The distribution of the nebule is just the opposite. R. Proctor made 
a diagram illustrating the remarkable fact that their agglomeration is the greatest at 90° 
each way from the “ Milky Way;” outside of the Galaxy he shows 4,053 white spots, each one 
representing a nebula. Still, this immense cluster, of which our sun is a small star, must not 
be considered the largest of the universe; it would be the same illusion as if we were suppos- 
ing the sun making its revolution around the earth. “if the light coming from one point at 
the edge of the ‘Milky Way’ and going in the diametrically opposite direction would take 
3,000 years to reach the other side, this cluster, seen at 334 times its size, would be only 10 min- 
utes in diameter, and the light would have to travel no less than 1,000,000 years to finish its 
journey” (from F. Hoefer’s biography of W. Herschel). That distance is nothing for the 
Infinite—when we reach it we have not made a step. We certainly would not see the con- 
stellations as they appear from here, but other marvels would cause admiration. The earth 
is indeed very small, 


VULPECULA. 


Vulpecula, or the Fox, was formed in constellation by Hevelius, about 1660 A.D. He 
represented this little animal carrying a goose that he had stolen, and placed it between the 
Eagle and the Vulture (Lyra), because he says that the fox is astute, voracious and ferocious, 
like those birds. 


POSITION POSITION 

DESIGNA- MAGNI- Tams =o —* DESIGNA- MAGNI- eo — 
TION. TUDE. R. A. 1880 DECL. TION. TUDE. R, A. 1880 DEOL. 
hum eT nee: eae! 

6a dbl. 4.4 19.24 24.25 28 5.4 20.33 +23 .42 
1 dbl. 5.0 19.11 +21 11 29 5.3 20.33 20.46 
4 5.2 19.20 19.34 30 5.8 20.40 24.50 
9 5.5 19.29 19.30 Sl 5.5 20.47 26.38 
12 5.8 19.46 22.18 32 lone 20.49 27.36 
13 5.0 19.48 23.46 R 8.V. org, 20.59 PPA 
15 5.5 19.56 27.26 Ss 8.V. org. 19.43 26.59 
16 dbl. 5.7 19.57 24.37 aT 6.V. 19.47 24.41 
17 5.5 20a Pavel lif Tae Ve? 0) cl. 205, 7 26.21 
19 6.0 org. 20nt 26.27 Wit, Baie neb. 19.54 22.24 
16 Hev. 5.2 20. 7 26. 8 = 2245 dbl. 6.5 ily(stayl 18.21 
23 5.0 org. 20.11 B20 Rem pol lo(OMe we 19.43 27. 2 

NOTES. 


M. 27—Is the remarkable nebula called “ dumb-bell,” from its shape; it contains many small 
stars; it looks like a double nebula with a small telescope; larger instruments unite the 
two like a dumb-bell; still stronger power will modify it more (Figs. 62 and 63). 


Fig. 62.—Nebula, M. 27, ina good telescope, 
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Fig. 63.—Nebula, M. 27, in Lord Rosse’s telescope. 


H. VIII, 20—Cluster, near 16; it is a cluster of 104 stars from the 9th to the 13th magnitude; 
nice field. 

R.—Varies from 8th to 13th in 137% days. 

$.—Varies from 8.6 to 9.3 in 68 days (between 15 and Albireo). (See the temporary of 1670 in 
Cygnus.) 

T.— Varies from 5th to 6th magnitude, and perhaps less. 


SAGITTA. 


Sagitta, or the Arrow, is the smallest constellation, but nevertheless one of the oldest, 
being already marked in Eudoxus’ sphere. 


POSITION POSITION 

DESIGNA- MAGNI- a DESIGNA- MAGNI- fa — 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
he im Ce hats a ait 

a 4.6 19.35 +17.44 10 6.0 19.51 16.19 
B 4.5 19.36 Vind 11 6.0 19.52 16.27 
y 3.8 19.53 19.10 13 6.0 19.55 17.11 
6 4.3 19,42 18.14 15 6.0 19.59 16.45 
e dbl 5.7 19.32 16.11 i 8.V. org. 20. 9 16.22 
¢ dbl. 5.5 19.44 18.50 * 6.5 org. 20.03 16.20 
n 5.5 20. 0 19.39 Be Vi, it el. 19.2 20. 1 
6 trip 6.2 20. 5 20.33 LYE Al el, 19. 18.28 


NOTES. 

« (Epsilon)—Double; magnitudes 5.7 and 8; distance, 92’; very easy pair. 

¢ (Zeta) —Double; magnitudes 5.5 and 9; distance, 8.6; these two stars are sometimes white 
and blue, sometimes yellow and blue, sometimes yellow and violet, sometimes yellow 
and red and sometimes blue and violet—very curious variations; it is also in rapid 
proper motion, 60” every 100 years. 

6 (Theta)—Triple, magnitudes 6.2-8 and 7; distances, 11” and 76”; very easy for small 
instruments. The first two stars, generally called A and B, have the same prope 
motion; the third one, C, is stationary and independent of the others. 


SAGITTA— LYRA. 


H. VI, 11—Is a nice cluster, visible with an opera glass, formed of stars from the 6th to the 


13—Is a bright star of the 6th magni- 


10th magnitudes; a large field and small power offer a beautiful sight (see in the direction 
of B (beta) to « (alpha) near 9 of S 
Vulpecula). 


tude, shining like a golden 
pearl; in the field will be found 
a nice little star, very red, and 
a pretty little pair; beautiful 
sight. 


Ss 


Fig. 64.—Double Star ¢ Fig. 65.—Triple Star 6 


M. 7i1—Is also a cluster, marked in our planisphere near ¢ (zeta). 
R.—Varies from 8.6 to 10.1 magnitude in 70 days and 10 hours. (See north of p (rho) of Aquila 


in the direction of 6 (theta).) 
This little constellation is very rich in curiosities. 


LeanvAr 


This constellation represents the lyre or harp of Orpheus which was given to him by 


Apollo; it was afterward called the Turtle, and still later, the Falling Vulture. Vega comes 
from the Arab Wa-ki (Al-nasr-al-waki). 


POSITION | POSITION 

DESIGNA- MAGNI- -~+-—— - DESIGNA- MAGNI- - ee. 

TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A, 1886 DECL. 

h. m. Ses h. m. Sah 

a (Vega) dbl. 1.2 18.33 +38 .40 m 5.5 18.20 +39.27 

B qdl. 3.V. 18.46 33.13 v mult. 6.0 18.45 So2.02 

y dbl. 3.3 18.54 82..32 16 dbl. Bib: 18.59 46.46 

6 dbl. 4.4 red 18.50 36.45 13. KR 4.V. yel. 18.52 43.47 

e bin. 4.4 18.40 89.31 34931 5.0 18.42 26.31 

¢ dbl. 4.4 18.41 37.29 33739 5.4 18.12 42.7 

y dbl. 4.6 red 19.10 38.56 M. 56 cl. 19.12 29.59 

6 dbl. 4.2 19.12 37 255 M. 57 neb. 18.49 32.53 

t 5.0 19. 3 35.55 * 6.5 red 18.39 39).11 

kK 4.7 18.16 36. 1 a 8.0 red 18.28 36.54 
oN 5.7 org. 18.55 31.58 

NOTES. 


a (Alpha) Vega—Double; magnitudes 1.2 and 9; distance, 47”; difficult, on account of the 


brillianey of Vega; it is not a binary; the little star is independent of it, and has been 
used to determine the parallax of Vega, which is noted 0.15 (Revue d’Ast., Dec., 1889; 
page 446). It represents 1,375,000 times the distance of the earth from the sun, or 12 
trillions of miles; it takes 21 years and 8 months for the light to reach us. Vega is com- 
ing toward us with an approximate velocity of 44 miles per second; but as our system 
travels itself in that direction (toward Hercules) a part of it belongs to the sun. By 
the effects of precession of the equinoxes, Vega was the ‘Polar Star ”’ of the earth 14,000 
years ago, and will be ‘* Polar Star ”’ again in 12,000 years; it is one of the brightest stars. 


8 (Beta) is also called Sheliak and y (gamma) Salaphat. 


LY RA . 33 


«< (Epsilon)—Is a-quadruple composed of two binaries; «1 magnitudes 6 and 7; distance, 3.2; 
revolution about 1,800 years; and e2, binary; -magnitudes 5.5 and 6; distance, 2’.4; revolu- 
tion about 3,700 years. The dis- 
tance between el and e2 is 3/ 27”. 8 
The revolution of the two sys- 
tems around their center of 
gravity must take about 1,000,000 
years! (Flam., Les Etoiles, page 
216.) Large telescopes show 
several small stars between the 


binaries. 


Fig. 66.—Double Star Vega. Fig. 67.—Quadruple Star «. Scale, 100” = 1 inch. 


¢ (Zeta)—Double; magnitudes 4.5 and 5.5; distance, 44”; yellow and green; one of the nicest 
pair; very easy. 

7 (Eta)—Double; magnitudes 4.6 and 9; distance, 28”; delicate pair; pale yellow and violet. 

6 (Delta)—Double; magnitudes 4.5 and 5.5; distance, 12’; visible with the naked eye and opera 
glass; rich field. 

& (Beta)—Varies from 3.4 to 4.5 in 12 days 21 hours and 51 minutes; Father Secchi saw its 
spectrum one day of its maximum similar to y (gamma) of Cassiopea, indicating a fierce 
fire, but never noticed it after; it has three little companions in the field. 

= 3130—Binary; magnitudes 7.4 and 11; distance, 2.”7. Principal star thought to be a close 
pair by Otto Struve. 

13 R.—Varies from the 4th to the 5th magnitude in 46 days; Flamsteed noted it of 6th mag- 
nitude at the end of the 17th century. 

M. 57—Is the famous ring nebula; it is an ellipse 78” long, 60” wide; Herschel called it ‘‘ per- 
forated nebula;” but in large telescopes the center is filled up with fine lines and nebul- 
osities; it is most likely a system in formation (Flam., Les Etoiles, page 217); it is 
between 6 (beta) and y (gamma). 


Fig. 68.—Nebula, M. 57. : 
In common telescope. Fig. 70.—Cluster, M. 56. 


Fig. 69.—Nebula M. 57, in Lord Rosse’s telescope. 


M. 56—Is a globular cluster, the opposite of the above; the center being very bright, and the 
light gradually fading away on the edges; it is formed of several hundred stars, and will 
be found about half way between Albireo and y (gamma); diameter 3 minutes. 


34 HERCULES. 


HERCULES. 


Hercules, or *‘ The Kneeler,” is an old constellation, appearing on the sphere of Eudoxus, 
but the name Hercules is comparatively new. CO. Flammarion noticed it for the first time in 
an edition of Hyginus, dated A. D. 1485. 


POSITION POSITION 
PTnone | EUDES Ga. 180 pecu. | GION =. TUDE. Ba, 1880 DECL. 
h. m. Om, h. m. One 
a dbl. Sv ROLes ils © 14.32 13 _p 7.5 165 9 +11.48 
B dbl. 2.4 yel. 16.25 21.45 8q 6.0 16. 6 16.59 
y dbl. 3.6 16.17 19.27 5T 5.8 15.56 18. 9 
6 bin. 3.6 17.10 24.59 s 6.0 16.46 SOT ot 
€ 3.5 16.56 SIR 6 107 t 5.5 18.16 28.49 
¢ bin. 2.9 16.37 31.49 68 u, dbl. 4.V. red 17.13 33.14 
y dbl. 3.5 16.39 89,9 72 Ww 6.3 17.16 32.37 
6 3.8 17.52 87.16 ites 6.0 17.24 48.22 
«dbl. 3.7 17.36 46. 4 82y 5.8 17.34 48.38 
« dbl. 5.5 16. 3 17.22 88 2 7.0 17.47 48.26 
A dbl. 5.0 yel. 17.26 26.12 42 trip. 4.9 16.35 49.10 
w dbl. 3.8 17.42 27.48 52 5.2 16.46 46.12 
v 4.4 17.54 30.12 53 5.8 16.48 31.54 
é 4.0 17.53 29.16 60 dbl. 5.0 17.70 12.55 
°o 4.0 18. 3 28.45 70 dbl. 5.0 17.16 24.35 
us 3.4 red ijt 36.57 93 5.0 17.55 16.46 
p bin. 4.0 17.20 37.16 95 dbl. 4.8 17.57 21.36 
o 4.3 16.30 42.41 96 5.0 17.57 20.51 
Ge 3.5 16.17 46.36 100 dbl. 6.0 18. 3 26. 5 
v 4.5 16. 0 46 .23 101 5.2 18. 4 20. 2 
c) 4.0 16.5 45.16 102 4.4 18. 4 20.49 
x 4.7 15.48 42.47 109 4.2 yel. 18.19 21.43 
w 5.0 16.20 14.19 110 4.2 18.41 20.26 
111 4.0 18.41 18. 3 
104 A 5.0 org. LS 31.22 113 4.5 18.50 17.58 
99 b 5.0 18. 2 80.34 P. XVI, 279 5.8 16.58 14.16 
61¢ 5.7 ices 36. 6 31312 5.0 Ue 40.55 
59 d 5.2 16.57 33.44 31694 5.8 17.19 40. 6 
69 € 4.8 17.14 37.25 R 8.V. red Gat 18.42 
90 f 5.2 17.49 40. 1 Ss 6.V. org. 16.46 iss, W) 
30g 5.V. red 16.25 42.9 oT VaVit Ole 1875 31. 0 
29 h 5.3 16.27 11.46 U 7.V. red 16.20 19.10 
43 i, dbl. 5.8 red 16.40 8.48 WwW 8.V. 16.31 37.35 
47 k 5.8 16.44 7.28 * 7.0 red 16.43 42.27 
45 1 5.8 16.42 5.28 rs 6.6 org. 15.59 7.34 
36m 6.0 16.35 4.28 x 7.0 org. 18.14 23.14 
28n 5.9 16.27 5.47 M. 13 cl. 16.37 36.41 
210 6.2 16.18 7.14 M. 92 el. 17.13 43.15 

NOTES. 


a (Alpha) Ras Algethi—Double variable; magnitudes 3,1 to 3.9 and 5.5; distance, 4.7; beautiful 
pair; orange and emerald; very easy. Mr. Jacob, in 1856-58, in using the companion, ob- 
tained a parallax=0”.062 +0/.007; but as they form a physical pair the parallax is not sure. 

B (Beta) Korneforos—Is also double. 

pe (Rho)—Binary; magnitudes 4.0 and 5.5; distance, in 1880, 3.7; nice pair. 

« (Kappa)—Double; magnitudes 5.5 and 6.4; distance, 30”; this easy pair looks like Mizar and 
Alcor, having in the field another star of the 6th magnitude, north of it. 

95—Double; magnitudes 5.5 and 5.8; distance, 6”; gold-yellow and pale azure; very beautiful 
pair. 

5 (Delta)—Double; magnitudes 3.6 and 8; distance, in 1880, 18’; change from proper motion; 
the first is bright blue, the companion violet. 
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Fig. 71.—Double Star a Fig. 72.—Double Star 95. 


¢ (Zeta)—Binary; magnitudes 3 and 6; distance, in 1880, 1”.3; rapid orbital motion; time 34% 
years; the distance varies from less than 0”.6 to 1”.5; and good power is required to 
separate it. The companion disappears for about three years at each revolution, when 
it comes closer than 0”.6 from the main star, as was the case in 1795, which was the first 
occultation of a star by another star ever observed. 


78 


rei 


Fig. 73.—Apparent Orbit of ¢ Fig. 74.—Cluster M. 13. 


M. 13—Is one of the finest clusters, 8’ in diameter, and is composed of more than 5,000 stars 
from the 10th to the 15th magnitude; visible to the naked eye on clear nights, when 
there is no moon; it is about one-third the distance between y (eta) and ¢ (zeta). 

M. 92—Is another nice cluster of about the same diameter, but not so easy; see between 
31,312 and ¢ (tota). 

68 u—Varies from the 4th to the 6th magnitude in 40 days; it is a double star. 

70—Double, most likely variable; noted 5th magnitude by Hevelius, in 1660; of 4th and 5th by 
Piazzi; of 6th by Argelander; three times of 4th magnitude by Lalande; of 544th by Flam- 
marion. Piazzi saw it twice double, but generally single; C. Mayer saw it double; W. 
Herschel foun4 it single; Sir James South noted at 3’ 38” a companion of 9th magnitude 
one time, of 10th another time, and of 11th still another time. Flammarion noted it of 
9th magnitude in 1882 (Les Etoiles, page 225). It is alittle south of the line between 
6 (delta) and A (lambda), nearer to the first one. 


36 HERCULES— AQUILA AND ANTINOUS. 


Mr. Belopolsky, in 1888, obtained for » (eta) a parallax=0/’.40+0.072; and for m (pi) a 
parallax=0/.11 +0/.063. ; 

The sun, planets, moon, earth—our entire system—are now going toward a part of this 
constellation, marked on our planisphere. Are we going directly in that direction? are we 
describing an orbit around some other star? The future will decide. 


AQUILA AND ANTINOUS. 


Aquila is, according to some authors, the eagle of Jupiter, and according to others, 
Merops, which was changed into an eagle and placed among the stars by Juno. Itis an old 
constellation already mentioned by Eudoxus. 

Antinous was a young man of great beauty who was drowned in the Nile 132 years A. D, 
It was introduced as a constellation during the reign of the Emperor Adrian, who loved him 
so much that he erected temples in his honor and gave his name to a city. 


POSITION POSITION 
DESIGNA- MAGNI- —_—__ = DESIGNA- MAGNI- a EE 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. ORNs h. m. OSE 
a dbl. 1.5 19.45 + 8.33 15 h, dbl. 5.7 18.59 — 4.13 
B dbl. 4.0 19.49 + 6. 6 4 5.5 18.39 + 1.56 
y dbl. 3.3 red 19.41 -+10.19 5 trip. 6.0 18.40 —1.5 
6 dbl. 3.4 19.19 + 2.52 11 dbl. 5.5 18.54 +13.37 
e dbl. 4.1 18.54 +14.54 12 4.0 yel. 18.55 — 5.58 
¢ dbl. 3.0 iby, KO) +13.41 18 5.5 19, 1 +10.53 
n 3.V. 19.46 + 0.42 19 5.8 19. 3 + 5.53 
6 3.0 20.05 lL 20 5.9 19. 6 — tein ti) 
e 4.4 19.30 — 1.33 21 dbl. 5.7 19. 8 + 2.6 
« 5.4 19.30 (fa KS} 23 dbl. 6.7 19.12 + 0.50 
A 3.3 19. 0 —5.4 51 5.8 19.44 —11. 5 
vs 4.V. 19.28 +7. 7 56 dbl. 6.2 19.48 — 8.54 
v 5.4 19.20 + 0.6 57 dbl. 6.4 19.48 — 8.33 
é dbl. 5.2 19.48 + 8.9 66 5.8 20. 7 — 1.22 
o 5.7 19.23 + 1.43 69 5.4 20.23 — 3.17 
am dbl. 6.0 19.43 +11.31 70 5.2 red 20.30 — 2.58 
i) 5.5 20. 9 +14.50 71 4.6 20.32 ae 
o abl. 5.7 19.33 + 5.7 R 7.V. red 19.1 + 8. 3 
T 5.9 19.58 + 6.56 3 7.0 red 19. 4 +23 .59 
v 6.2 19.40 + 7.20 x 6.3 red 19.10 +18 .19 
¢ 5.5 19.50 +11. 6 * 6.4 org. 18.41 +18 .35 
x 5.8 19.37 +11.32 A 5.9 org. 18.51 +17 .58 
w 6.4 19.39 sig}. il * 6.5 org. 18.55 22.39 
rm) 6.0 19.12 +11.23 * 6.5 org, 18.57 + 8.12 
* 5.0 org. 19.21 +19.34 
28 A, dbl. 6.0 19.14 +12.10 * 6.2 org. 19.21 +19.39 
31 b 5.8 199) +11.41 * 6.9 org. 19.24 + 2.39 
35 c 6.0 19.23 —+- 1,42 LS 7.1 org. T9225 + 1.46 
27a 5.9 19.14 etl x 7.2 Org. 1Oe2T + 4.46 
36 € 5.6 red 19.24 == Py ce * 6.9 org. 19.28 + 5.12 
26f 5.7 19.14 — D.o9 x UVa Ore 20.20 + 9.40 
14g 5.8 18.57 — 3.52 M. 11 cl. 18.45 —— (Onze 
NOTES. 


a (Alpha) Altair—Double; magnitudes 1.7 and 10; distance, 2/36”; difficult on account of the 
difference of magnitude. Struve gaye for its parallax 0/.181+07.094 and Mr. Elkin, of 
Yale College, in 1887, 0/”.199 +0/”.047; and in taking the average, 0/.19, it put the distance at 
1,086,000 times the distance of the earth from the sun, or 100 trillions of miles, and it takes 
the light a little over 17 years to reach us (Revue d’Ast., 1889; page 450). 


n (Eta)—Varies from 3.5 to 4.7 in7 days 4 hours 13 minutes and 53 seconds regularly; this 
remarkable variation can be followed by the naked eye; very interesting observation. 


AQUILA AND ANTINOUS—SCUTUM SOBIESII. 37 


15 h—Double; magnitudes 5.7 and 7.5; distance, 35”; very easy pair. 


Ss 


Fig. 75.—Double Star 15 h. Fig. 76.—Double Star 11. 


57—Double; magnitudes 6.4 and 7.0; distance, 35”; the two stars are sometimes of the same 
color and sometimes different. 

11—Double; magnitudes 5.5 and 9; distance, 17”; pair in rapid motion. 

23—Double; magnitudes 5.7 and 10; distance, 3”; delicate pair; the companion has its bril- 
lianey developed more than in ordinary cases by 
using stronger power. 

y (Gamma) Tarazed—Is also a difficult double in a 
rich field; use small power or an opera glass. 

8 (Beta) Alshain—Is also double. 

M. 11—Is a cluster with several small double stars 
in the field (see between 12 and 6 of Scutum 
Sobiesii). 

uw (Mu)—Varies from the 4th to the 6th magnitude. 
Many of the stars of this constellation are re- 
markable for their variability, very few cata- 
logues giving the same magnitudes from one 
century to another. Fig. 77.—Cluster Messier 11. 


SCUTUM SOBIESII. 


Scutum Sobiesii, or Sobieski’s Shield, is a constellation introduced by Hevelius about 
1660, in honor of the Polish hero Sobieski. 


POSITION | POSITION 

DESIGNA- MAGNI- ——— --— DESIGNA- MAGNI -—_——- ~ 

TION. TUDE. HA. 1880? DECL: | TION. TUDE. R.A. 1880 DECL. 

h. m. eee h. m. oa 

i 3.8 18.29 — §.20 * 6.5 org. 18.26 —14.57 

2 dbl oe 18.36 — 9.10 * 7.0 org. 18.38 — 6.39 

; 5.3 18.37 8.24 | M. 16 el. 18.12 —13.51 

6 - 4.6 18.42 4.52 M. 17 ned. 18.14 —16.14 

9 — 5.5 18.51 — 6. 1 M. 18 cl. 18.13 —17.12 

v Bas 18.41 — 5.50 M, 24 cl. 18.11 —18.28 
34113 4.8 18.22 —14.39 | 

NOTES. 


This constellation, forming part of Aquila and Antinous, is not recognized by many 
authors; in R. A. Proctor’s new atlas, for instance, it does not appear. It is very rich in 
nebulz, and the Miiky Way is very bright in it. It is in that region that William Herschel 
counted 331,000 stars in five square degrees of it. With an opera glass or a telescope with 
large field and small power it is beautiful and astonishing. (See Fig. 78.) 


38 SCUTUM SOBIESII. 
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Fig. 78i—The Milky Way in Scutum Sobiesii and adjoining Constellations, 


M. 17—The first one below 34,113 
in our planisphere is the 
famous nebulze, horseshoe- 
shaped; itis one of the most 
interesting; it has two cen- 
ters of concentration, and 
in comparing the sketches 
made at different periods 
by different observers the 
representations vary very 
much; is it a world in for- 
mation ?(Flam., Les Etoiles, 
pages 237-238. ) 

M.18and M. 24—Are two clusters 
also indicated below the 
above in our planisphere. 

R.—Varies from the 5.2 to 7.3 in 71 . 
days and 2 hours. Fig. 79.—Nebula Messier 17. 


OPHIUCHUS. 39 


OPHIUCHUS. 


Ophiuchus, or Serpent Bearer, represents the god of medicine, #Esculapius; as the 
serpent is a symbol of prudence, so it was one of his attributes. This constellation is one of 
the forty-eight of the ancients, and appears already during Eudoxus’ time. 


POSITION POSITION 
DESIGNA- MAGNI- — a = DESIGNA- MAGNI- — ———_—_ 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. ON h, m. Pi 2 
a dbl. 2.0 17.29 +12.39 53 f, dbl. 6.0 17.29 + 9.40 
B 3.0 yel. 17.38 + 4.37 20 5.0 16.43 —10.3 
y 3.8 17.42 + 2.45 30 5.5 org. 16.55 — 4.3 
6 dbl. 3.1 red 16. 8 — 2.23 39 dbl. 5.8 i hel —24. 9 
€ 3.4 yel. 16.12 — 4.23 41 ap 7.10 — 0.19 
€ 3.0 16.31 —10.19 P. XVII, 99 4.9 17.20 — 4.59 
n abl. ou, ties —15.34 58 5.4 7.36 —21.37 
6 Sri 17.15 —24.53 66 5.2 17.5 + 4.23 
t 4.4 16.48 +10.22 67 dbl. 4.5 17.55 + 2.56 
K 3.4 yel 16.52 + 9.34 | 68 dbl. 4.7 17.56 + 1.19 
A bin. 3.8 16.25 + 2.15 70 bin. 4.4 17.59 + 2.32 
im 4.7 17.31 — 8.3 71 7.0 3, & + 8.43 
v 3.6 17E52 — 9.45 72 3.6 1852 + 9.33 
é 5.0 17.14 —20.58 74 dbl. 5.5 18.15 + 3.19 
p dbl. 5.0 16.18 —23.10 R 8.V. org. Weal —15.56 
o 4.9 17.21 +415 S 8.V 16.27 —16.54 
7 bin. 5.2 17.56 — 8.11 | Temp. of 1604 .... 17.2: —21.23 
v 5.3 16.21 =, @ | Temp. of 1848 .... 16.53 —12.42 
b 4.6 16.24 —16.21 | * 8.0 red 17.38 —18.36 
x 4.7 16.20 —18.11 * 6.4 org. 16. 3 + 8.52 
y 4.8 16.17 —19:45 | * 7.3 org. 17.52 + 2.44 
w 4.7 16.25 — ie le 6.0 rose 17.16 —28. 2 
M. 14 cl. ies — 3.10 
36 A, bin. 5.5 17. 8 —26.25 J. H. 1992 cl. 17.56 +11. 2 
44D 4.7 17-19 —24. 4 M. 23 cl. 17.50 +18.59 
55 ¢ 5.5 17.24 —23.52 M. 10 cl. 16.51 + 3.55 
45 d 4.6 17.20 —29.45 M12 cl, 16.41 + 1.44 
é 5.7 17.13 +11. 0 
NOTES. 


a (Alpha)—Is also called Ras Alhague; 6 (beta) Cebalrai. 

T (1604)—Observed by Fabricius and Kepler; it was brighter than Jupiter the day of its 
apparition, the 10th of October, 1604—nearly as bright as Venus; in January, 1605, 
it was still brighter than Antares; in February it was of the 2d magnitude; in March of 
the 3d magnitude, but as this part of the constellation, after that date, was lower than 
the horizon it could not be followed any longer; six months later it could not be found 
with the naked eye and, unfortunately, the telescope was not invented. Its position was 
not well defined, but must have been between & (zi) and 58; there is no star above the 
9th magnitude in this region (Flam., Les Etoiles, page 248) 


October 1604 February 1605 March 


Fig. 80.—Diagram showing the variations of the Temporary of 1604. 


40 OPHIUCHUS. 


“T (1848)—Between » (eta) and 20 another temporary was observed by Hind, the 28th of April, 
1848; it was noted 4% magnitude; it was visible to the naked eye until May 11th and 
then went down to the 6th magnitude; in July it was of the 7th; in June, 1849, it was 
seen of the 10th; since 1850 it is of the 11th magnitude. 


R., S. and T.—Are also variables but require strong power to see them. 


A.—Double; magnitudes 4.5 and 6; distance, 4.3; as the first varies from the 4th to the 6th 
magnitude, the components are sometimes equal (such was the case in 1877). At 14 
there is astar of the 7th magnitude, traveling in the same direction (S. 5. W.) as the 
above, with a velocity of 1.27 per year; these three stars form a physical system. 

70—Binary; magnitudes 4.4 and 6; distance, 2’.9 in 1880; revolution about 90 years. 
If the parallax, 0.168 is correct, the two suns are revolving around each other at an 
average distance of 2,680 millions of miles apart, which is a little less than the distance 
from Neptune to the sun; if the star 70 was the same weight as our own sun, the com- 
panion would revolve in a little less than 164 years, but as it revolves in 90 years it proves 
that the star 70 weighs nearly three times as much as the sun; and as the sun weighs 
324,000 times as much as the earth the conclusion is that 70 of Ophiuchus weighs 985,000 
times as much as the earth (Flam., Les Etoiles, page 253). This remarkable pair has, 
besides, a proper motion of 1.1 per year, which represents a minimum of 350 millions 
of miles. 


Fig. 81.—Apparent Orbit of Double Star 70. 


asus 


Fig. 82.—Real Orbit of 70. 
67—Double; magnitudes 4.5 and 8; distance, 55”; in the same field there is a little orange star 
of the 7th magnitude; very easy. Mr. Burnham found a star of the 15th magnitude ata 
distance of 6.7 in 1889. 

39—Double; magnitudes 5.7 and 7.5; distance, 12”; nice pair; yellow and blue. 

p (Rho)—Double; magnitudes 5.0 and 7.5; distance, 3’.8; delicate pair; yellow and blue. 

7 (Tau)—Binary; magnitudes 5.2 and 6; distance, 1/.8,in 1886; period of revolution about 218 
years. 

A (Lambda)—Binary; magnitudes 3.8 and 6; distance, 
1.5 in 1880; revolution, 233 years. 

= 2173—Binary; magnitudes 6 and 6; distance, 0”.8; 
revolution, 45 years; close pair. 

M. 14—Is a cluster in a rich field; see between y (gam- 
ma) and pu (mu). 

Between a (alpha) and 72 there is another rich cluster, 
very bright, almost visible to the naked eye; use 
opera glass. 

This constellation has several other nebule more or less 
interesting (see our planisphere). Poezobut took 
out some stars of this constellation to form Taurus 
Poniatowskii (Poniatowski’s bull). Fig. 83.—Cluster Messier 14. 


SERPENS. 41 


SERPENS. 
This constellation is one of the forty-eight constellations of the ancients (see Ophiuchus). 
POSITION POSITION 

iIDESIGNA- MAGNI- - -~- — DESIGNA- MAGNI- - (a, 
TION. TUDE. R.A. 1880 DECL. TION, TUDE. R.A. 1880 DECL. 
hema OY Joy 00 Oe 
a dbl. EO 15.38 + 6.48 v 6.0 15,42 +14.30 
B dbl. 3.3 15.41 +15.48 C1) 6.0 15-52 +14.46 
y 3.8 15.51 +16. 3 x 5.8 15.36 113.14 
6 bin. 3.3 15.29 +10.57 i 6.2 15.38 + 2.54 
€ 3.7 15.45 + 4.51 w 5.7 15.44 =- 2.34 

¢ 4.8 17.54 — 3.4 
y dbl. 3.4 18.15 — 2.56 11 Al 6.0 Loe 27 — (0.47 
6 dbl. 4.4 18.50 + 4.3 25 A2 5.8 15.40 = PAS 
e 4.9 15.36 =-20. 3 36 b 5.6 15.45 — 2.43 
K 4.0 org. 15.43 +18.31 60 ¢ 5.9 18,23 ee 
a» 4.7 15.41 + 7.43 59 d, dbl. 5.6 18.21 == 0. 7 
vs 3.3 15.45 — 3. 4 é 6.1 18.32 — 0.25 
v dbl. 4.6 17.14 —12.43 5 dbl. 5.2 15.13 - 2.14 
é 3.7 17-31 ==1l55, 118) R 6.V. org 15.45 +15.30 
o 4.7 17 235 —12.49 S 8.V. red 15.16 +14.45 
us 4.7 15.57 San * 6.7 red TORS, +15.30 
p 4.8 red 15.46 -+21.21 Mie: cl. i155, += 2.32 
o 5.4 16.16 Se auf) iek, WOME 7 el. 18.22 + 6.29 
71 5.5 15 20 +15. 51 J. H. 1929 el. 15.31 + 6.25 

NOTES. 


a (Alpha) Unukalhai—Is a double star. 
4 (Theta)—Double; magnitudes 4.4 and 5.0; distance, 21”; easy pair. 
Ss 


Fig. 83.—Double Star 6 Fig. 84.—Double Star 6 

4 (Delta)—Binary; magnitudes 3.4 and 5.0; distance, in 1880, 3”.5; the companion is a variable 
and the two stars have often been seen of same magnitude; the orbital motion is quite 
slow, only 48° in 98 years; the entire revolution 
must take about 900 years (Flam., Les Etoiles, 
page 257). 

vy (Nu)—Double; magnitudes 4.6 and 9; distance, 51”; 
easy pair. 

5—Double; magnitudes 5.2 and 10; distance, 10”. 

M. 5—Is a rich cluster. W. Herschel counted 200 stars 
init, but in the center they are so close together 
that it is nearly impossible to determine the num- 
ber (see near 5). 

H. VIII, 72—Is also a cluster, almost visible to the 
naked eye (see with an opera glass between 4 (theta) 
and 72 of Ophiuchus). An opera glass will also 
show a little cluster N. E. of a (alpha), Fig. 85.—Cluster, Messier 5. 


ZODIACAL CONSTELLATIONS. 


PISCES. a= 


This constellation appeared in the astronomical sphere of Eudoxus; some said it was 
called the Fishes because it appears at the time of the rainy days; others said that they were 
consecrated to Venus and Cupid, who were changed into fishes to escape the pursuit of the 
Giants; for this reason the Syrians never ate fish, for in so doing they feared they might eat 
one of their gods. It is now the first constellation of the Zodiac. 


POSITION POSITION 

DESIGNA- MAGNI- — ——— DESIGNA- MAGNI- ——e——E—— 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. B.A. 1880 DECL. 
h. m Qf h. m i 

a bin. 4.0 1.56 + 2.11 5A 5.6 23. 3 +1.28 
B 4.5 22.58 3.10 7b 5.5 23.14 4.44 
y 3.8 23,18: 2.38 31 el 6.3 23.56 8.17 
§ 5 0.42 6.56 32 ¢2 5.8 23.56 7.49 
€ 4.3 0.57 7.15 4id 5.3 0.14 7.32 
¢ dbl. 4.9 ila 6.57 80 € 5.6 1. 2 5, 1 
7 3.6 .25 14.44 89 f 5.2 1.12 2.59 
é 5.4 23.22 5.44 829 5.5 1.4 30.47 
« dbl. 2 23.34 4.59 68 h 6.0 0.51 28.21 
K 4.8 23.21 0.36 65 t, dbl. 6.0 0.43 27. 4 
A ae 23.36 gy 67k 6.0 0.49 26.34 
mw dbl. 5.0 1.24 5.32 911 5.5 28. 7 
v 4.6 yel. 1,35 4.53 19 5.0 org 2 + 2.49 
é 4.7 1.47 2.36 27 5.2 2 — 4.13 
° 4.4 1.39 8.33 29 5.0 23.56 — 3.43 
nm trip. 5.8 1.31 11.32 30 4.5 23.56 — 6.41 
p 5.6 1.29 18.35 33 4.9 23.59 — §.23 
o 5.5 0.56 31.10 35 dbl. 6.0 0. 9 + 8.10 
T 5.4 1 ees 29.27 51 dbl. 6.0 0.26 6.17 
v 4.4 1.13 26.38 55 dbl. 5.8 0.34 20.47 
¢@ dbl. 4.8 tna 23.57 58 5.4 0.41 11.20 
x 4.8 erro 20.24 77 dbl. 6.0 1 8 4.16 
wl dbl. 4.9 0.59 20.50 94 5.3 1.21 18.39 
y2 5.8 Ve Al 20. 6 100 dbl. 7.0 1,29 11.57 
ys 6.0 Loa One R 8.V. red 1.24 2.16 
) 4.2 23.53 6.12 * 7.0 org, 1.10 25. § 

NOTES. 


a (Alpha)—Binary; magnitudes 4 and 5; distance, 3.1 in 1880; very slow orbital motion, only 
14° in 100 years; revolution, 2,570 years. 
¢ (Zeta)—Double; magnitudes 4.9 and 6; distance, 24”; easy and bright pair. 


Ss 


Fig. 86.—Double Star a 


“ 


RN 


Fig. 87.—Double Star ¢ 


PISCES — ARIES. 43 


yY (Psi)—Double; magnitudes 5.4 and 5.4; distance, 30’; very easy pair, in motion. 

77— Double; magnitudes 6 and 7; distance, 33”; very easy pair. 

65 i—Double; magnitudes 6 and 8; distance, 4”.5; the components are sometimes of the same 
magnitude; it is a delicate pair. 

35—Double; magnitudes 6 and 8; distance, 12”; easy pair. 

51—Double; magnitudes 6 and 9; distance, 28”; small companion but easy pair; pearl-white 
and pale lilac. 

55—Double; magnitudes 6 and 9; distance, 6”; pretty pair; orange and sapphire—nice contrast. 
This constellation has also several variables, but they require a good instrument. 


ARIES. am 


Aries, or the Ram, is a very old constellation; it was called Jupiter Ammon and Chrys- 
ommiallus, or the Golden Fleece; Eudoxus had it on his sphere, and in all probability found it 
already established by the Egyptians. 


POSITION | POSITION 

DESIGNA- MAGNI- = DESIGNA- MAGNI- SS 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. Set 1G, oak oe 

a (Hamal) dbl. 2.2 yel 25 0 22.54 46 p 6.0 2.50 +17.32 
B dbl. 3.0 1.48 20.13 | o 5.8 2.45 14.35 
y dbl. 3.9 1.47 18.42 61 71 5.0 3.14 20.43 
) 4.1 3. 5 19.16 63 72 5.5 3.16 20.18 
e bin. 4.8 2.52 20.52 1 dbl. 6.0 1.44 21.41 
¢ 4.9 By P0350 ie 6.5 1.49 22.59 
n 5.5 2. 6 20.39 14 trip. 5.4 3. 25.23 
6 Bat Paap | 19.20 | 30 dbl. 6.0 2.30 24.7 
t 5.8 i Lea 53 | 17.14 33 dbl. 5.8 2.34 26.32 
kK 5.7 2.0 22. 4 35 dbl. 5.0 2.36 27.13 
A dbl. Dio 1.51 2a i 38 5.0 2.38 11.56 
w dbl. 5.8 2.36 19.30 39 4.9 2.41 28.44 
v 6.0 2.32 21.26 | 41 quad. 3.8 2.43 26.46 
é 5.5 2.18 10. 4 Pi, 32 5.2 3.13 28 .32 
Oo) 6.0 2.38 14.48 | R 8.V. org. 2.9 24.30 
m trip. 5.6 2.42 16251 8.V. yel. 2.42 tye al 

NOTES. 


a (Alpha) —Also called Hamal, is a double star. 6 (Beta) Sheratan is also double. 

y (Gamma) Mesartim—Double; magnitudes 4.2 and 4.5; distance, 8.9; very easy pair; itis the 
first star noted as double. In 1664 Hooke,contemporary of Newton,in looking at the comet 
of that year discovered it and 
said: “I took notice that it 
consisted of two small stars 
very near together; a like in- 
stance to which I have not else 
met with in all the heaven.” 
Since that day many double 
stars have been discovered, 
and every day adds to the list. 

Ss 
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Fig. 88.—Double Star y Fig. 89.—Triple Star 14. 


Ak ARILES— TAURUS, 


14—Triple; magnitudes 5.4-10 and 9; distances, $2” and 106”; white, blue and lilac, 
30—Double; magnitudes 6.0 and 7.0; distance, 38”; very easy pair; this region is meh in 
double stars. 
A (Lambda)—Double; magnitudes 5.3 and 8; distance, 38”; very easy pair. 
x (Pi)—Triple; magnitudes 5.6-8.5 and 11; distances, 8” and 25”; somewhat dificult. 
338—Double; magnitudes 5.8 and 9; distance, 28". 
« (Epsilon)—Binary; magnitudes 5 and 6; distance, 17.3 in 1880; very close pair; in 18@ the two 
stars were at one-tenth of a second apart and most likely eclipsed. 
This constellation was, 2,000 years ago, the first one of the Zodiac. 
The stars 33, 35, 39 and 41 were formed in a little constellation by Bartschius, son-intaw 
of Kepler, and called Musca—the Fly—on his Celestial Globe, in 1623. 


TAURUS. }x8 


Taurus, or the Bull, is one of the old Egyptian constellations; it represented the bull 
Apis; the Greeks identify it with the bull which carried off Europa. It was already men- 
tioned by Homer and Hesiod. 

The Pleiades and the Hyades are noted in Job (xxxviil, 31); also by Homer and Hesiod. 
Aldebaran is the bull’s eye, and the Hebrews called it “Aleph ” (God's Eye). 


POSITION POSTTTON 
DESIGNA- MAGNI- aS Ea. DESIGNA- MAGNI- -—- 
TION. TUDE. RA. 18 DECL. TION. TUDE. RA, 1 pRcL 
h. m. tae h. m. a @ 
a (Aldebaran) g 62 3. 6 +8.13 
trip. 14red 4.29 +16.16 STR 6.0 4.13 18.45 
s abl. 2.0 5.19 28.30 Ryan BT 44h IS.38 
y ddl. 4.1 4.13 15.20 98 k 6.0 4.51 24.58 
gi 4.0 4.16 17.15 1061 5S 5.1 16 
x 5.9 4.17 17.10 14 m 5.5 5. 0 is. 
€ 3.7 4.22 18.55 109 n 5.9 5.12 21.57 
¢ 3.5 5.30 21.5 lito 6.0 5.0 21.50 
» (Pleiades) 3.0 3.40 23.44 Hp 6.2 4.3 26.10 
1 3.9 4.29 15.42 er 5.4 4.17 git 
a 4.2 4.22 15.36 4s 5.5 3.24 10.58 
2 5.0 4.57 213.25 oft 6.0 3.28 S38 
xl 4.8 4.18 2.1 2 u RT 3.2 5.40 
x2 6.5 4.18 21.55 10 45 3.31 0.2 
x RV. 3.5 12. 9 40 5.4 S.57 5.8 
rm 44 4.9 8.35 41 5 3.59 27.16 
y 3.9 3.57 5.39 47 5 ee 8.8 
fs 3.5 3.21 9.19 48 4.9 15. 6 
° 34 3.18 8.36 os 4.18 17.40 
7 5.8 4.20 14.26 105 5. 1 21.2 
p 5.6 4.27 14.35 119 5.6 red 5.35 18.30 
o 5.4 4.32 15.22 121 58 5.38 V8 
o 5.4 4.32 15.40 125 6.0 5.2 25.50 

+ abl. 4.5 4.35 22.43 126 59 5.34 16 
vl 4.8 4.19 132 RT 5.5 X42 
v2 6.0 4.20 133 trip. 5.5 5. 13.52 
$ dbl. 5.5 4.13 is 54 5 Q38 
X dbl. 5.7 4.15 136 5.6 5. 735 
wv 5.6 4.0 139 57 52 25 x 
as 5.8 4.3 PrP. VI, 99 4.9 4. 0 
@2 6.2 4.10 P.IV, 46 5.3 a. 16.58 
37 Al 49 3.58 2145 S730 dbl. 6.0 5 17. 0 
so Azdbl. 6.4 3.58 21.39 R SV. org £2 9.54 
79D 5.8 4.23 i246 | U SV 4.15 2 
90 el 44 4.31 12.16 * LY. 3.47 7.35 
93 ¢2 55 4.33 11.57 * Tire 3.8 20.38 
88d dbl. 4.6 $.29 ot x s5 oe ea wee 
30 dbl. 5.0 3.42 10.46 * 6.5 org 4.15 0.2 
af 47 3.4 12.32 M. 1 ned 5.27 DQ. 
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TAURUS— PLEIADES. 45 


NOTES. 


This constellation was the first one of the Zodiac during the Egyptian period, the sun 
crossing the ecliptic near Aldebaran, 3,000 years ago, at the vernal equinox. 

Pleiades—This beautiful cluster contains over 1,000 stars, six or seven visible to the naked eye; 
it was named from the daughters of Atlas and the nymph Pleione. In our diagram we 
show the 14 principal stars, as seen with an opera glass; also, the names of the entire 
family. Alcyone is 7 (eta)of Taurus. The position and the magnitudes of these stars are 
very difficult to be identified from the catalogues and maps published at different times,. 
and some changes have been noted from the N 
first observations taken over’2,000 years ago and 
at the present time; most of them are variables 
and only a few years of observations indicate 
some difference in their magnitude. 


= Asterope e® 


= = = Taygete } 
NAMES. Ne Z cee . 
TUDE. | R.A. 1880 DEOL. one mes 
h.m.s hit 

Celzeno.....4... 6.5 3.37.40 20.54,7 . s 
Electra......... 4.5 3.37.45 23.441 ---- @ ee ® 
Taygete........ 5.8 3.38. 4 or tee ||) a hin a 
Main eee 5.0 3.38.41 23,.59,8 wee 
Asteropel 5 
el ah : a Ao ZEAE 
Merope........ 5.5 | 3.39.12 23.344 
Alcyone....... 3.0 | 3.40.21 23.440 
HATAG ite oe oe: 4.6 3.42. 2 23..41,2 
Pileiones 272s. 6.3 342503 23 .46,2 


Fig. 90.—The 14 principal Pleiades. 


As our object is to describe the heavens as they are now, we have given the position, 
the names and the magnitude of the Pleiades for the year 1880; the amateurs who wish to go 
deeper with the study of this interesting group can refer to M. Flammarion’s book, ‘‘ Les 
Etoiles,” pages 289 to 306. 

Messrs. Paul and Prosper Henry, after taking the photograph of the Pleiades the 16th 
of December, 1885, discovered a bright nebula starting from Maia, going a little west, then 
turning abruptly toward the north and-measuring about 3 minutes; they photographed the 
same region again on the 16th of November, the 8th and 9th of December, 1885, and the 8th of 
January, 1886, and the nebula was visible on the plates each time; still, in looking through all 
the telescopes of the Paris Observatory they could not see it; it was identified later at Pulkova 
Observatory (Revue d’Ast., 1886; page 45). 

In 1859, Mr. Tempel, of Marseilles, discovered at Venice, the 23d of October, 1859, a nebula 
starting from Merope, which he thought was a comet; he saw it again at Marseilles several 
times in 1860. Mr. Julius Schmidt, of Athens, never noticed it from 1844 until the 5th of Feb- 
ruary, 1861; the atmosphere that night was extraordinarily pure. Mr. Chacornac observed it 
at Paris the 16th of September, 1862, and Mr. Webb in 1863 and 1865; it was then very faint and 
some experienced observers, such as Burnham, never saw it; in November, 1890, Mr. Barnard 
also saw it, and since then it has been photographed several times. This nebula is very likely 
variable. 

The Henry Brothers took another photograph of the same region the 16th of November, 
1887 (Fig. 90), showing several new nebulz, each one in the neighborhood of the principal 
stars and connected by faint nebulosities, one of them especially very straight, measuring 37 
minutes and passing through seven small stars nearly parallel to the direction of Pleione to 
Aleyone, starting from a star about half way between Alcyone and Maia and ending a little 
N. W. of Pleione. This photograph was taken again the 14th of December, 1887, and made 
over twice, showing always the same details, therefore they must really exist. The Pleiades 
show no sign of a parallax, but supposing that they are as near to us as 61 Cygni or Aldeb- 
aran and offei a parallax of 0/.5, the line above described would represent 410 billions of 
miles and in the same proportion would be 650 millions of miles in width. These figures 
are certainly the minima (1888, Revue d’Ast., pages 401 and 404). 
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Fig. 91.—The Pleiades, from a photograph taken by Messrs. Paul and Prosper Henry, in 1887. 


The distance between Alcyone and Electra is 37 minutes, the distance from Merope to 
Maia is 25 minutes; the full moon measures only 31 minutes, and in looking at that beautiful 


cluster the impression is that the moon would 
cover the entire group; still it could be inserted 
between Taygete and Merope without touching 
these stars. When the moon passes in front of 
the Pleiades and eclipses one after the other, it is 
wonderful and one can hardly believe his own eyes. 

From observations by Bradley in 1755, by 
Bessel in 1825 and 1840, by Wolf in 1874, all the 
Pleiades have a proper motion a little east of the 
south; as our system goes in that direction and the 
effect may be due to our own motion, we repro- 
duce M. Flaimmarion’s diagram representing this 
remarkable illustration; the ends of the arrows 
show the position of each of the stars 10,000 years 
from now, if the movement is regular. 
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Fig. 92.—Proper motion of the Pleiades. 


TAURUS. 47 


Hyades—Are another cluster, also visible to the naked eye; very nice with an opera glass; 
from observations made for 30 stars of this cluster it is evident that they all go in the 
same direction, 8. E. S. toward Aldebaran, which has itself a motion in a direction 
inclined from 45° to 50° with the general motion of the Hyades. 


a (Alpha) Aldebaran—Triple; magnitudes 1.4-14 and 11; distance, 30’.4 and 115”. The faint 
star is a difficult object on account of the brilliancy of Aldebaran and requires good 
power. Mr, Burnham found the nearest companion at Chicago in 1877, distance, 30”.4, 
and in 1888, with the 36-inch telescope of Mt. Hamilton, discovered that the old com- 
panion was also double, distance 2”, Aldebaran and Burnham companion have the 
same proper motion, 0.188 in the direction of 164°.4, and the old companion has an 
annual motion of 0/.095 in the direction of about 109°.6. Fig. 93, made from a diagram 
by Mr. Burnham, shows the proper motion of Aldebaran and its companions. 


Struve gave for the parallax of this star in 1854............. 0.516 +0/.057 
Elkin, of Yale College, in 1887-8, gave...............00eeee es 0/116 +0”.029 
EL AlT FOR NVASHIN SbOM, AI RSC select cinta cisieiets'ssic,-c casas nanan 07.102 +0’.030 


In taking the average of the three or 0”.24 it would represent 874,000 times the distance 
of the earth from the sun, or 80 trillions of miles, and the light would have to travel more 
than 13 years and 9 months to reach us (Revue d’Ast., 1889; pages 445 and 450). Itis one of the 
nearest stars to us. 


B (Beta) Nath—Is a double star. 


A (Lambda)— Varies regularly from the 3.4 to the 4.2 
magnitude in the short period of 3 days 22 hours 
52 minutes and 24 seconds; it is one of the most 
remarkable variables; easily followed with the 
naked eye. 

6(Theta)—The stars 61 and 62 are visible to the 

\ naked eye at 5’ 37” and have kept the same posi- 

! \ tion in regard to each other since Flamsteed’s 

| \ observations in 1696; magnitudes 4.2 and 4.5 (see 

| \ with an opera glass). 

! \ a (Sigma)—Double; magnitudes 5.4and 5.4; distance, 

| \ 7’ 10”; use an opera glass. 

| BS « (Kappa)—Double; magnitudes 4.8 and 6.5; dist- 

! \ ance, 5’ 40’; between «1 and «2 there is a very 

| close pair; nice field. 

| 

| 

i 


Bay, 


zt (Tau)—Double; magnitudes 4.5 and 8; distance, 
62”; very easy pair. 
\ 88 d—Double; magnitudes 4.6 and 9; distance, 68”; 
\ very easy with small instrument. 
¢ (Phi)— Double; magnitudes 5.5 
~ and 8.5; distance, 56”; very easy 
\ with small instrument. 


\ x (Chi)— Double; magnitudes 5.7 
tile AONE IF NY and 8; distance, 19”; elegant 
atoe Scale 


are pair. 
\ \ 3 730—Double; magnitudes 6 and 7; 


| : 1830¥6" 1390 distance, 9.8; very easy pair. 
| oat 111—Double; magnitudes 6 and 9; 
i distance, 75”; itis near the above 
in the direction of Aldebaran. 
Fig. 93.—Diagram showing the proper motion 
of Aldebaran and its companions. 


M. 1—Is the famous ‘Crab Nebula,” see near ¢ (zeta) ; discovered by Messier, and the first of 
his catalogue; he saw it by accident in looking at the comet of 1758; there are several 
small stars in it, but they do not belong to the nebula; a large telescope is necessary to 
show all the marvels of this beautiful object, which is no less than 3% minutes wide 


by 5% minutes long. (Fig. 95.) 


48 TAURUS—GEMINI. 


This constellation contains sev- 
eral variables too small for common 
telescopes—we only note: 
V.—Varies from the 8.6 to 12.8 magni- 

tude in 170 days. 

39 A2—Kast of A is a triple of magni- 
tudes 6.4-9 and 9; distances, 26” 
and 37”; the third star is coming 
nearer to the main star. 


Ss 


Fig. 94.—Triple Star 39 A2 Fig. 95.—Nebula Messier 1. 


As seen in Lord Rosse’s telescope. 


GEMINI. ¢# 


Gemini, or the Twins, according to Greek mythology, are Castor and Pollux, or Apollo 
and Hercules, all sons of Jupiter, thence the name ‘' Dioscures ”’ (Jupiter’s Sons), sometimes 
given tothem. Castor having been killed during the siege of Sparta, Pollux asked Jupiter to 
give half of his life to his brother so that they could live alternatively together. The king of 
the gods, to immortalize such proof of fraternal love, put them both among the constellations. 
According to others they are the inseparable gods Horus and Harpocrates of the Egyptians. 


POSITION | POSITION 
DESIGNA- MAGNI- Lom = DESIGNA- MAGNI- Se ee 

TION, TUDE. R.A. 1880 DECL. TION. TUDE, R.A. 1880 DECL. 

h. m. et h. m ae 

a(Castor) bin. 23 | 57 A 5.8 7.16 +25 17 
6 (Pollux) qdl. 1.9 org. | 64 D1 5.5 7.22 28.23 

y trip. 2.7 65 b2 5.0 7 2 

6 dbl. 3.8 | ekeeee 6.3 Teo’, 

e dbl. 3.3 yel. 36 d 6.0 } 

¢ trip. 4.V. 38 é€ bin. 5.4 

n 3.V. 74 f 6.0 

6 4.V. | 81g 5.8 

L 4.0 | 1(Propus) 5.0 

« dbl. 3.8 15 dbl. 6.0 

d dbl. 4.3 } 20 dbl. 6.0 

w dbl. 3.0 red | 26 BD. 

v 4.6 | ty 5.7 

é 3.9 38 | 61 dbl. 6.V. 

o trip. DED Wes 70 trip. 6.3 

m trip. 5.7 7.40 85 6.0 

p 46 7.21 32. 1 | = 1083 dbl. 8.0 

o 4.5 org. 7.36 29.11 R 7.V. org 

T 4.8 ER 30.27 ) Sai wees 

v 4.4 red 7.28 27.10 : an ode 

o BA 7.46 ths * aoa 

x 5.3 7.56 28. 8 | * 6.7 red rs: 

W 5.7 8. 6 30. 2 | M. 35 cl. G2 4 

w 5.8 6.55 24 23 HV 45: neh, 1.22 
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NOTES. 
a. (Alpha) Castor—Binary; magnitudes 2.5 and 3.0; distance, in 1880, 5’.6: one of the finest 
double stars; the orbital motion takes nearly 1,000 years; at 73” distance from Castor 
there is a small star of the s 


94th magnitude which 
seems to form part of a 
trinary system. Castor is 
moving at the rate of 28 
miles per second in an 
opposite direction from us, 
or 890 millions of miles per 
year. Johnson, in 1854-5, 
found a parallax of 0/.198+ 
0.140; which is too uncertain 
to fix the distance of this 
beautiful pair from us. 


6 (Beta) Pollux —Is a quadruple 
star, but requires good pow- 
er, the companions being 


from the 10th to the 12th 
magnitude. This star is com- 


g toward us with a veloci- 
ty still greater than the one 
of Castor, about 40 miles per 
second, and the distance be- 
tween the ‘“‘two brothers” 
must be 6 trillions 250 bill- 
ions of miles, farther apart now than at the time of Homer (Flam., Les Etoiles, page 319). 
Mr. Elkin, in 1887-8, found for its parallax 0/’.068+0”.047, but the uncertainty is too great 
to determine its distance (Revue d’Ast., 1889; page 448). 

y (Gamma) Althena—Is a triple star. 

¢ (Zeta)—Varies from the 3.7 to the 4.5 magnitude in a period of 10 days 3 hours and 47 
minutes; if has a companion of the 8th magnitude at a distance of 90”. 

n (Etaj;—Varies from the 3.2 to the 4.2 magnitude in a period of 230 days. It is a close double, 
discovered by Mr. Burnham in 1881; distance, 1”. 

6 (Delta) Wesat—Double; magnitudes 3.8 and 8; distance, 7”; supposed to be binary. 

e (Epsilon) Mebsuta—Has a distant companion, 111” 

« (Kappa)—Double; magnitudes 3.8 and 9; distance, 6”; orange and azure; the companion 
varies from the 8th to the 10th magnitude. Sir John Herschel thought that it was a 
planet of the main star and was receiving its light from it (Flam., Les Etoiles, page 320). 

38 e—Double; magnitudes5.4 and 8; distance, 6”; the two stars are variables; the first one is gold- 
yellow, and the companion changes Ss 


color from green to blue and from 


Fig. 96.—Castor and its small companion. 


purple to red. 

20—Double; magnitudes 6 and 7; dis- 
tance, 20”; these two stars are also 
variables 

61—Double; magnitudes 6and 9; distance, 
60", 

M. 35—Near Propusis the famous cluster 
of Gemini, visible to the naked eye, 
composed of hundreds of stars from 
the 11th to the 12th magnitudes. A 
field of 19’ in diameter is entirely 
filled up with stars; splendid object. 

H.IV,45—Is a planetary nebula 2° S. E. 
of 6 (delta); its spectrum shows the 
rays of hydrogen and nitrogen; it is 
ibsolutely gaseous. In the center 
there is a star of the 9th magnitude, 
This constellation contains also 
several variables too small for 
common. telescopes. Fig. 97.—Cluster Messier 35. 
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CANCER. ote 


Cancer, or the Crab, was known by Eudoxus, Hipparchus and Ptolemy, and its Greek 
name, ‘t Karkinos,” has the same meaning as the English name Crab. 

It is claimed by some that the name of this constellation has been given it because the 
sun passed through it at the solstice of summer and then started to retrograde; but it was 
known more than 2,000 years ago, and this explanation is not applicable. According to 
others, it is the crab killed by Hercules when he was fighting against the Hydra. 


POSITION | 2 eee POSITION 
mona a R.A. 1880 DECL, | eros. pete R.A. 1880 DECL. 
Joly s0ak Oe | h. m. ead 

a 4.2 8.52 18 x 5.6 8.13 
B oN 8.10 144 6.0 tol ces 
y 4.4 8.36 2! 6.0 7.54 
5 4.3 8.38 4 w2 6.3 7.54 
e(Preesepe) cl. 8.33 

¢ trin. 4.8 8. 5 45 Al 5.5 8.37 
n 5.6 8.26 50 A2 5b 8.40 
6 dbl. 5.5 8.25 49 b 6.0 8.38 
c dbl. 4.5 8.39 36¢ 6.0 8.31 
K 5.0 il 20 dl 6.0 8.16 
nN 5.8 8.13 25 d2 6.3 8.19 
9 pl 6.3 7.59 8 6.2 7.58 
10 2 5.9 Saat 24 dbl. 6.7 8.20 
v 5.D 8.56 57 dbl. 6.0 8.47 
& 5.0 Ore 60 5.8 org. 8.49 
62 01 5.5 8.50 | 83 6.0 9.12 
63 02 6.0 8.51 | P. VIII, 42 6.3 8.13 
82 7 5.8 red OES R 7.V. org. 8.10 
55 pl 6.0 8.45 Ss 8.V. 8.38 
58 p2 5.8 8.48 Ae 8.V. red 8.50 
51 ol 6.0 8.46 V 7.V. org. 8.15 
59 o2 dbl. 5.8 8.52 = 1311 dbl. 6.7 9.1 
64 08 5.0 8.54 3 1177 dbl. 6.5 7.59 
= 1298 dbl. 6.5 8.54 | * 6.5 red 8.49 
12 7 6.2 8.59 | * 6.5 red OS 
30 vl dbl. 6.0 8.24 | HS TE80 neb. 8.43 
32 v2 5.9 8.22 24.33 If. II, 48 neb. 8.43 
22 p1 dbl. 6.0 8.19 28.18 M. 67 cl. 8.45 
23 $2 dbl. 6.2 8.20 27.20 

NOTES. 


Preesepe—Is a beautiful cluster, visible to the naked eye; composed of stars from 6% to the 
10th magnitude; very easy with opera glass and instruments of small power; it is also 
called the ‘“ Bee Hive;” eight minutes east of it will be seen two small nebule. William 
Herschel, in 1784, saw another one there, but it was never seen afterward; it was per- 
haps a comet (Flam., Les Etoiles, page 333). (See Fig. 98.) 

Scale—10” = 1 inch. 

Ss 


2 


Fig. 98.—The Prasepe, or Bee Hive. 


Fig. 99.--Trinary ¢ in 1880. 
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¢ (loa) —Double; magnitudes, 4.5 and 7; distance, 30”; pale orange and blue; nice contrast. 

¢ (Zeta)—Trinary; magnitudes 5.5-6.2 and 6.6; distance, 0”.8 and 5”.3; the first two revolve 
around each other in 60 years; the third revolves around the two others in 600-years; 
it is the most important system of the kind. (Fig. 99.) 

$2 (Phi)—Double; magnitudes 6.0 and 6.5; distance, 4”.8; very brilliant pair; sometimes the 
two stars seem to be of equal magnitude; ¢! (see 4) is also double; nice field. 

6 (Theta)—Double; magnitudes 5.5 and 9; distance one minute exactly. 

57—Double; magnitudes 5.8 and 7; distance, 1.4; close pair. 

= 1298—Double; magnitudes 6.5 and 9; distance, 4.8; 
very nice pair; white and blue. 

= 3121—Binary; magnitudes 7.2 and 7.5; distance, 0.7; 
revolution 39 years; very close pair; between p 
(beta) and 8. 

M. 67—Is a rich cluster, almost visible to the naked eye, 
composed of seyeral hundreds of stars of the 10th 
and 11th magnitudes; see with opera glass near 60. 
There are several variables in this constellation; 

the principal ones are: 

R.—Varies from 6.3 to 13th magnitude in 359 days (see 
north of B (beta).) 

$.—Varies from sth to 104th magnitude in 9 days 11 hours 
37 minutes (see between 6 (delta) and y (gamma),.) 

T.—Varies from 8.3 to 9.9 magnitude in 455 days (see 
about half way between 6 (delta) and é (zi).) Fig. 100.—Cluster Messier 67. 


LEO. ge 


Leo, or the Lion, is, according to Greek mythology, the famous lion killed by Hercules 
in the forest of Nemea, and placed among the constellations by Jupiter to commemorate 
the exploit of his son. 


POSITION POSITION 

DESIGNA- MAGNI- ——= DESIGNA- MAGNI- ————— 
TION. TUDE. B.A. 1880 DECL. | TION. TUDE. R.A. 1880 DECL. 
h, m, a igs. foo, Cee 

a dbl. 1.9 LOvee +12 .33 22 9 5.8 9.45 24.59 
B dbl. oP | 11.43 i ssi bas 6h dbl. 5.7 9.26 10.16 
y bin. 2.2 yel. 10.18 20.27 52 k 6.0 10.40 14.49 
6 trip. 2.8 TES, 21.11 53 1 5.7 10.43 1d 
€ 3.0 9.39 24.20 | 51m 6.0 10.40 19.31 
% Be) 10.10 24. 1 731 5.8 110) 13.58 
7 3.8 10. 1 17.21 95 0 6.0 11.50 +16,19 
6 3.4 11. 8 Kee 5) jl) yay! 5.9 10.48 — 1.29 
« bin. 4.0 11.18 1 Us ee 61 p2 5.4 10.56 — 1.50 
« dbl. 4.8 9.18 26.42 62 ps 6.2 10.57 + 0.39 
A 4.6 red 9.25 23.31 | 65 pt 5.8 rile 2.37 
p» dbl. 4.2 9.46 26.34 69 p> 5.6 i ete! 0.36 
v 5.1 9.52 13, 1°) 49d): 6.0 10.29 Omi 
é 5.5 9.26 11.51 54 dbl. 4.5 10.49 25.25 
o dbl. 3.9 9.35 10.26 | 71 7.4 11.12 18.32 
7 5.2 red 9.54 8-367 | 72 5.0 org. iby) 23.45 
p 4.0 10.26 9.55 75 6.0 org. 11.11 2.40 
ao dbl. 4.2 11.15 6.41 92 5.8 135 Fy a 
7 dbl. 5.2 11,22 +- 3.3 93 dbl. 4.5 11.42 20.54 
v dbl. 4.4 Wot — 0.10 P. IX, 230 6.0 10.58 0.3 
¢ dbl. 4.3 1h hp Gt 3. 0 83 dbl. 7.0 11.21 3.40 
x 4.7 10.59 + 7,59 88 dbl. 6.0 11.26 15. «3 
w dbl. 5.5 9.37 14.35 90 trip. 6.0 11.28 17.28 
w» bin. 5.9 9,22 9.36 v 6.V. org. 9.41 11.59 
| * 6.5 11.29 11.35 

31 A 5.0 org, 10. 2 10.36 M. 65 neb. 113 13.45 
60 b 4.9 red 10.56 20.49 M. 66 neb. 11.14 13.38 
59 ¢ 5.0 10.55 6.45 He Til 76 neb. iM ee 15.23 
58 d 5.3 10.54 + 4.16 | H. I, 56-57 neb. 9,25 WD 
87 e€ 5.2 red 11.24 — 2.5 H. I, 17-18 neb. 10.41 3.13 
15 f 5.7 9.37 1-30. M. 95 neb. 10.38 +12.19 
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NOTES. 


x (dipha) Regulus—Was observed and its position determined 2,120 years B. C., by the 


Babylonian astronomers; it was then in longitude 92° 30’; it is now in longitude 148° 9’, 
1d itis by the change of longitude that Hipparchus discovered the precession of the 
1oxes, 127 vears B. C.; it was then in longitude 119° 50%. Regulus is a double; 
tudes 1.9 and 8; distance, 2/57”; the companion is also double; distance, 3”. Ithasa 
ion of 27” westin 100 years; Mr. Elkin, of Yale College, in 1887-88, obtained a parallax 
; quite uncertain =0/.093 407.048; if 

Ss it was equal to only one-tenth of 
a second the distance between the 
two stars would be 163 billions 490 
millions of miles, and if Regulus 
has the same attraction as our own 
sun, the companion would revolve 
around it in no less than 76,000 years. 
(Flam., Les Etoile 


pages 354-5.) 


Lh 


Fig. 101.—Double Star Regulus. Scale—100’=1 ineh. Fig. 102.—Binary y 


8 (Beta) Denedbola—Double: magnitudes 2.1 and 8; distance, 4 42”; nice field. 
y (Gamma) Algeiba—Binary; magnitudes 2.5 and 4; distance, in 1880, 3.3; beautiful pair—one 
of the brightest; in the field will also be found two stars of the 7th and 9th magnitudes. 


§ (Delta) Zosma—Is a triple star. 


magnitudes 4and7; distance, 2.7; the main staris yellow, and the com- 
hanges in color from greenish-yellow to dark blue; when it is of the darkest 


ritudes 4.5 and 7; distance, 6.3; nice pair, 


7 (Tau double; magnitudes 5.2 and 7; distance, 4”; very easy pair. 


: magnitudes 6 and §; distance, 15”; system in rapid motion. 


>; magnitudes 6, 7 and §; distances, 3.3 and 64 


S3—Double; magnitudes 7 and 8; distance, 30%; nice pair; white and pale rose. 


w (Qmega)—Binary; magnitudes 5.9 and 7; distance, 0.5 in 1880; white and blue; revolution 
12+ years. 
R ! principal variable of this constellation and varies from 5.8 to the 11th mag- 
nitude in 331 days; visible to the naked 
eye at its maximum. § It is between 
Regulus and o (omicron); in the same 
ld 19, and its red color 
contrast with these 
are of the 6th and 
perfectly white. 
M. 65 apart from 


@ (theta) near 


Fig. 103.—Nebulxw M. 65, and M. 66. 


LEO — VIRGO. 53 


H. 1, 56—Visible in the field south of 6 (theta), is another double nebula 1%’ wide and 3’ long, 
south of A (lambda). 


H. I, 17—Is also a double nebula between 6 (theta) and p (rho). 
M.95—Is also a double nebula; between 6 (theta) and p (rho) is another nebula west of the above. 


a( Alpha), (eta), y(gamma), 
¢ (zeta), » (mu) and e (epsilon), 


form what is called the “Sickle.” 


Fig. 104.—Nebula H. I, 58, 
in Lord Rosse’s telescope. 


g.105.—Nebula M. 65, in Lord Rosse’s telescope. 


VIRGO. 


Virgo, or the Virgin, is a very old constellation, mentioned already by Eudoxus, Aratus, 
Hipparchus and Ptolemy, who called it ‘“‘ Parthenos” (the Virgin); it was also named Ceres, 
from the goddess of Agriculture; Themis, from the goddess of Justice; Astrea, from the 
daughter of Jupiter and Themis, goddess of Innocence and Purity, who was the last of the 
gods obliged to withdraw from the earth at the end of the ‘*‘ Golden Age,” on account of the 
crimes of humanity; it was also sometimes named from Diana, of Ephesus; from Isis, of 
Egypt; from Minerva, mother of Bacchus, ete. It is called Erigone by Virgil. 


POSITION POSITION 
DESIGNA- MAGNI- — —— DESIGNA- MAGNI- - _— 
TION. TUDE. R.A. 1380 DECL TION. TUDE. R.A. 1880 DECL. 
h. m ns Ve ma Nal 
a (Spica) dbl. 1.5 3.19 10.32 x OZ PERS — 7.20 
6 dbl. 3.5 1.44 2.26 Wy 5.2 12.48 — 8.54 
y bin 3.2 2.36 0.47 w 6.0 11.32 1 8 48 
dbl. 3.4 red 12.50 + 4 
dl 2.8 2. Df 11.56 4 Al 5.8 1.42 - 8.55 
ibl 3B 3.29 0. 1 6 A2 6.1 11.49 9. 7 
7 *] 12.14 0. 0 7D 5.8 1.54 4.19 
6 trip 4.6 3. 4 4.54 16¢ 5.5 2.14 3.58 
é 4.1 4.10 5.24 31 d 6.0 12.36 7.28 
K 4.2 red 4. 1.4 32 d 5.8 2.40 8.20 
A 4.9 4.1 12.49 59 ¢ 5.5 PSs LOU S 
pe 4.0 14.37 5. 8 25 f 6.0 12.31 5.10 
Vv 4.1 1.40 Tale g 6.0 13. 2 8.20 
é 5.3 11.39 8.55 T6 Nh 5.8 5. 27 9.32 
o dbl. 4.2 11.59 9.24 68 1 5.7 org. 13.20 Zien 
rT 4.8 1.55 rail 44 k, dbl. 6.0 2.53 3.10 
p 5.0 z 10.54 T+ | 5.2 red >. 26 5.38 
a 5.3 red OA, 6. 6 82 m 5.8 1c BD. 8. 6 
7 dbl 4.4 >. Z. 8 n 6.8 3.49 — 8.58 
192 vil 5.6 4.13 1.42 78 0 5.3 5.28 4.16 
103 v2 6.8 4.16 — 1.26 90 p 5.6 13.49 — ().55 
¢@ dbl. 5.2 422 — 1.41 21 q Bu; 2,28 8.48 


DESIGNA- 
TION. 


49 

50 

53 dbl. 
61 dbl. 
63 

69 

70 

75 dbl. 
84 bin. (?) 
86 dbl. 
89 

96 

97 

109 


4700 B. A. C. 


110 
P. XII, 142 
P. XIII, 174 
12 DOIN by 
Lal. 23228 
Lal. 25086 

54 dbl. 

84 dbl. 


P. XII, 32 dbl. 6.0 


P. XII, 196 d 
P.XIII,127d 
17 abl. 


* 


VIRGO. 


V1RGO-CONTINUED. 


POSITION 
MAGNI- oe DESIGNA- 
TUDE. R.A. 1880 DECL. TION. 

h. m. hs i 
5.6 13a 2: —10. 6 * 
6.3 13. 3 — 9.41 ¥ 
Dio. 13. 6 —15.33 * 
Deo) 13.12 —17.39 * 
5.6 13.17 —17. 6 
5.0 GSAT —15.21 R 
5.5 13.23 +14.26 S 
6.0 13.26 —14.45 T 
B.D) 13.37. + 4. 9 U 
5.8 13.40 —11.49 Wi 
5.4 13.43 —17.32 x 
6.9 14. 3 — 9.47 a 
7.0 14. 7 + 8.35 
4.5 14.40 + 2.24 M. 60 
5.5 red 14. 4 —15.44 H. IV, 8-9 
4.9 14.57 + 2.34 M. 58 
AN. 12.32 46 il M. 84 
6.5 13.38 — 4.54 M. 86 
5.0 14. 6 + 2.58 M. 87 
6.1 12-19 —10.56 M. 88 
5.V. 13.28 —12.36 M. 90 
6.3 1337 —17.56 M. 91 
5.8 13).37 + 4.9 H. I, 74-75 
12.12 — 3.16 M. 99 

bl. 6.5 12.46 — 9.38 Hi. 1, 43 

bl. 8.0 13529 + 0.21 H. I, 70 
7.0 red 12.16 + 5.58 M. 61 
6.5 12.32 +14.50 


NOTES. 


B (Beta) is also called Zavijava, and « (epsilon) Vindemiatrix. 
y (Gamma)—Binary; magnitude 3.0 and 3.2; distance, in 1880, 5’; one of the finest pairs; both 
yellow; we see its orbit from here nearly as it is in reality. 
showing the position of the components and names of observers since 1718: 
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POSITION 


1880 DECL. 
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++141 
© bv 


DAD 
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We give below a table 


YEAR. OBSERVERS. 
LAs | sBradieviand Cassinieasssseeneececenanee ee 
L756 | LODLE LAY CE: s on. cerece se vaticceeeee sre 
LCL Vi amv Eersel elise esr. tante stron nietaeeies 
18035 SWilliamvEversehbelen emacs oem 
18207 | John Herschel-andSouthies..22..) eee 
TREN |) Vilis Oe) OMI DED VES om oo ondacoatconn eth: 
IGS | Syahid iy TOP Kes SHOPPE Soc5 ardq Sooaehadonve 
1840 | Kaiser, Galle, Madler....................5. 
1850" | >wWirottesley, Main, Jacobs... cas... seca 
1860: | Secchi, Knott, Dembowski...5.....-.....- 
1870: |S DUNer Wilsons G leq eeneeee se mercee 
1880 | Hall, Stone, Flammarion... ...5..--..-.-. 


DISTANCE. 


ANGLE, 


331° 
324° 
SIL 
300° 
284° 
262° 
140° 

22 
356° 
348° 
342° 
337° 


The perihelion arrived in 1836, and the two stars were so close to each other that they 
could not be separated; the revolution takes 175 years; the velocity of the companion is over 


60 times more rapid at the perihelion than at the aphelion. 
signs of parallax, and the two stars must be at a great distance from each other; one is some- 
times brighter than the other. 


This remarkable pair shows no 


55 
S 
1820 
s 
Fig. 106.—Orbit of y 
= 1757—Binary; magnitudes 8 and 9; distance, 2”; very close pair; white and yellow; revolu- 
tion, 292 years. 


6 (Theta)—Triple; magnitudes 4.5-9 and 10; distances, 7” and 65”. 


84—Doubie; magnitudes 5.8 and 8.5: distance, 3.5; yellow and blue; suspected binary. 
54—Double; magnitudes 6.3 and 7.5; distance, 5.7: stationary for over 100 years, 
17—Double; magnitudes 6.5 and 9; distance, 20”; rose and red; beautiful pair. 

P. XII, 196—Double; magnitudes 6.5 and 9.5; distance, 33”; both orange. 
P. XII, 32—Double; magnitudes 6.0 and 6.5; distance, 21”; nice pair. 

P. XII, 127—Double; magnitudes 8 and 9; distance, 2”.3; delicate pair; very near ¢ (zeta). 


X1th 10m 


Apparent dise of 


the Moon. 


18°0/ 
Xith 10m; 


Fig. 107.—Proper motion of Star 61 since Hipparchus. 


61—Is a star in rapid motion; the only one whose motion has been observed by the naked eye 
in comparing its position at different epochs with the surrounding stars; in Hipparchus’ 
time it was near 63; since Hipparchus, 130 B. C. to 1888, it has moved 48/8. W., or 144 
times the apparent diameter of the moon.” (Fig. 107.) 

= 1819—Binary; magnitudes 7 and 8; distance, 1.2; very close pair; revolution, 380 years (see 
near 12). 


This constellation contains more than 500 nebula. It is the richest of the heavens, con- 

taining more nebula than stars; we will note only the principal ones: 

M. 60: M.59; M.58; H. 11,71; H.1V,8; M.84; M. 85; M.86; M.87; M.88; M.89; M. 90—North 
of p (rho); splendid field. (Fig. 108.) 


VIRGO. 


“ER e “ 
07? TS 1 wee 


Fig. 109.—Nebule M. 60, H. IJ, 71, and M. 59. 


Fig. 110.—Nebule H. I, 75, and H. II, 74. 


Fig. 111.—Double Nebula M. 61 


VIRGO — LIBRA. 57 


Fig. 112.—Nebula Messier 99, in Lord Rosse’s telescope. 

H. (1, 75—Near e (epsilon); oval nebula, comet-like, with three small stars in triangular shape. 
In the same field is another circular nebula with a double star near it of the 7th and 9th 
magnitudes. (Fig. 110.) 

M. 61—Between 16 and 17 is a curious double nebula. (Fig. 111.) 

M. 99—Near 6 of Coma Berenices is the splendid nebula, which, in Lord Rosse’s telescope, 
looked like a lighted “ pinwheel.” (Fig. 112.) 

H. I, 483—Between 196 and 23,675 of Corvus, is a nebula 4 minutes long by only 50 seconds wide. 

H. I, 70—Between ¢ (iota) and « (mu) is a nice cluster of blue stars, with a red star of the 8th 
magnitude near it. 


LIBRA. 3 


Libra, the Seales or the Balance, is generally considered as having been introduced dur- 
ing the reign of the Roman emperor Augustus Ceesar, to celebrate his justice; but it was 
already mentioned by Manetho, Egyptian historian, about 300 years B. C., and was taken out 
of the constellation Scorpio to form the twelfth sign of the zodiac. 


POSITION POSITION 

DESIGNA- MAGNI- — —~—— DESIGNA- MAGNI- — — = 
TION. TUDE R. A. 18830 DECL. TION TUDE. R. A. 1880 DEOL. 
h. i. Di %e Jay, Ane IE 

a dbl, i 14.44 —15.33 &2 5.7 14.50 —10.55 
B abl. 9V. 15.11 8.56 | o dbl. 6.4 15.14 Winey ef 
y yel. 15.29 14.24 6 5.5 red 14.43 27.25 
6 b 14.55 8.02 | 11 5.4 14.45 1.48 
€ i 15.18 9.53 | 16 8 14.51 3.51 
¢ quad. 5.8 15.21 16.18 49 5.6 15.54 16.11 
n 5.9 15.37 15.17 387 5.5 15.28 9.39 
6 4.8 org. 15.47 16.22 28344 Lal. 5.6 15.28 8.47 
c dbl. 5.0 15.05 19.20 18 : 15:51 13.56 
kK 5.5 5.35 19.17 PUXTY 212 trip, 14.50 20.52 
A 5.5 15.46 19.48 5 15.15 19.57 
mw (dDdI. 5.7 14.43 13.39 "org. 15.37 10.32 
y abl. 5. red 15. 0 15.47 = 1962 dbl. 15.32 8.24 


é1 6.1 14.48 11.24 


58 LIBRA—SCORPIO. 


NOTES. 
a (Alpha) Kiffa Australis or Zuben el Genubi—Double; magnitudes 3 and 6; distance, 3/ 49’; 


easy pair with an opera glass. 


6 (Beta) Kiffa Borealis or Zuben el Chameli—Has a greenish color; very rare. 


y (Gamma) Zuben Hakraki—Was seen of the 6th magnitude by Hevelius; of 3d by Bayer; 


it is now of the 44th magnitude. 


¢ (Zeta)—Has in the same field three little stars of the 6th magnitude. 


« (Jota)—Triple; magnitudes 5.0-9 and 10; distances, 57” and 1”.9; nice field. 


P. XIV, 212—Double; magnitudes 6.3 and 7; distance, 15”; it is in rapid proper motion, 202” in 
100 years; direction S. E.; the smaller one does not go quite so fast as the other, and 


perhaps forms only a pair in perspective (Flam., Les Etoiles, page 388). 


8 (Delta)—Is a variable of the shortest period, varying from 4.9 to 6.1 magnitude in 2 days 7 


hours 51 minutes and 19 seconds. 


There are three other variables in this constellation requiring good power to be followed. 


SCORPIO. dik 


Scorpio, or the Scorpion. This constellation is very old, being mentioned already by 
Nudoxus, and its name comes from its shape and the brilliancy of its stars, which offer some 
resemblance to this yenomous animal. In ancient times this constellation was extended as 
far as the Virgo. The ‘‘ claws’ were taken out to form the constellation Libra. 

It is also supposed to be the scorpion which bit Orion at the time when he was near 


catching Diana, whom he was pursuing. 


POSITION 
DESIGNA- MAGNI- - ——— DESIGNA- 
TION. TUDE, R, A. 1880 DECL. TION, 
h. m oom 
a(Antares)bin. 1.6 red 16.22 —26.10 2A 
8 trip. 25 15.58 19.29 2b 
y 3.5 red 14.57 24.49 13.¢1 
§ 2.4 15.53 227i eel ol C2 
€ Qe 16.42 34. 4 19 
¢l 5.8 16.45 42. 9 22 
52 3.6 16.46 42.9 24 
n 3.6 Liters: 43. 4 PLXV, 116 
6 Hail 17.29 49°56: | Ps XVi0.35 
«dbl. 3.3 17.39 40. 5 | P. XVI, 55 
K 2.6 17.34 38.58 P; XVI, 92 
\ 2.0 17.25 Sis, Jes SOWIE abl 
ra 3.6 16.44 37.51 P.XVI, 236 dbl 
ve 3h) 16.44 37.49 P. XVI, 255 
v dbl. 4.3 16:5 19. 9 POX VIL, 137 
é trin 4.6 15.58 16183 P. XVII, 229 
0 3.8 15.31 29.23 = 1999 dbl. 
7 3.4 15.52 25.46 T (1860) 
p 4.5 15.49 28.52 + 
o dbl. 5.4 16.14 x 
7 By 16,28 * 
Uv OF) 17.23 * 
x! 5.6 ily, vb M. 80 
w 5.2 16. 5 9.45 
wl dbl. 4.4 16. 0 20.20 
we 4.6 red LGoeal 20.33 
NOTES. 


MAGNI- 


mn or or St Or or or 8 
é cI 
le] 

& 


Dinwmnwwbd 


— aS 


APRS 
aANwS PN 


POST SI Cor 


8.0 blood red 
8.0 red 

6.0 red 

cl. 


POSITION 

rnGVW“n—— 
R.A. 1880 DECL. 
heim: OY 
15.47 —-24.57 
15.44 25.23 
16555: 27.30 
1625) 28.19 
16.13 23.53 
16.23 24.51 
16.34 17.31 
15.29 27.45 
16.11 30.37 
16.15 38.55 
16.22 384.27 
16.27 35. 1 
16.50 19.21 
16.53 31.58 
V7 27 38.33 
17.40 ou. 0 
163k libs Yi 
16.10 22.41 
16.49 32.58 
16.32 32. 8 
17.32 41.33 
16.28 SOMO. 
16.10 22.41 


a (Alpha) Antares—Is one of the finest double stars; magnitudes 1.6 and 7; distance, 3”.3; red 
and emerald; it requires a good telescope to separate them; it is most likely a binary. 

6 (Beta)—Triple; magnitudes 2.5-10 and 5.5; distances, 0.9 and 13”; the first two form a 
difficult pair; the close companion was discovered at Chicago by Mr. Burnham. 


SCORPIO—SAGITTARIUS. 59 


Scale—25’=1 inch. 
Ss 


Fig. 113.—Double Star Antares. 


v (Nu)—Quadruple; composed of 
two double stars of the 4th 
and 7th magnitudes, at 40” dis- 
tance; very easy pair; the star 
of the 7th magnitude was 
noted double in 1846 by Mr. Fig. 114.—Quadruple Star v 
Mitchell, at Cincinnati, and 
the brightest by Mr. Burnham, at Chicago, in 1874; the two doubles are very close and 
difficult pairs; the first is composed of two stars of the 4th and 5th magnitudes; distance 
only 1”; the second, of two stars of the 7th and 8th magnitudes; distance 1”.9. (Fig. 114.) 


eo (Sigma)—Double; magnitudes 3.4 and 9; distance, 20”. 

w (Omega)—Double; magnitudes 4.5 and 4.5; distance, 1414’; they are far enough apart to be 
separated with the naked eye; very interesting pair. 

» (Mu)—Double; magnitudes 3.6 and 3.9; distance, casas ‘1 inch, 

8’; easy with ap opera glass. 

é (Zi)—Trinary; magnitudes 5.0-5.2 and 7.5; distan- 
ces, 1”.3 and 7.3, in 1880; the first two revolve 
around each other in 96 years. (Fig. 115.) 

P. XVI, 35—Double; magnitudes 6 and 8; distance, 
23’; nice pair. 

= 1999—Double; magnitudes 7.4 and 8.1; distance, 10”. 

Anonyma—Between e (epsilon) and + (tau) is a very 
red star, called ‘the drop of blood” by Sir 
John Herschel; it is of the 8th magnitude. 

M. 80—Is a cluster composed of a large number of 
small stars, and in the same field are the three 
variables, R.,S.and T. See between Antares 
and B (beta). 

T (1860)—T, in the center of the above nebula, is 
generally of the 10th magnitude; but the 21st of May, 1860, it was seen of the 64th 
magnitude, nearly visible to the naked eye; and the 10th of June it came down to its 
ordinary magnitude, 


Fig. 115.—Trinary é 


SAGITTARIUS. & 


Sagittarius, or the Archer, represents, according to the Greeks, the Centaur Cheiron, to 
whom they attribute the invention of the celestial sphere. He was the preceptor of Peleus, 
Achilles and Diomed. Wounded by a poisonous arrow, and suffering terribly, he asked to be 
put to death; but as he was immortal, the gods placed him among the stars. 

This constellation is said to bave been designed by Cleostratus of Tenedos, in the 6th 
century B.C. It is also mentioned by Eudoxus. 


60 SAGITTARIUS. 


POSITION POSITION 
DESIGNA- MAGNI- SS Te DESIGNA- MAGNI- $Y, 
TION. TUDE. R.A. 1880 DECL. TION. TUDE, R.A. 1880 DECL. 
h. m. Om, h. m. rorkh 
a 4.0 19.15 —40.51 43 d 5.6 19,44 19.10 
B1 dbl. 3.8 19.14 44.41 54 el trip. 5.5 19.34 16.34 
B2 4.4 19.14 45. 1 55 €2 5.4 19.36 16.24 
y 2.8 yel. 17.58 30.25 56 f 5.2 19.39 20. 3 
6 2.8 red 18.13 29.53 61 g 5.3 19.51 15.48 
€ 2.2 18.16 34.26 51 Al Bas 19.29 24.59 
¢ dbl. 3.1 18.55 30. 3 52 h2 4.7 19,29 25. 9 
n 3.3 yel. 189 36.48 5} NC 4. 17.40 27.47 
él 4.5 19.52 35.36 WwW BV. LST 29.35 
t 4.3 19.47 42.11 4 dbl. 5.4 17.52 23.48 
kl 5.5 20.14 42.26 9 6.0 17.56 24.22 
A 27 yel, 18.21 25.29 21 5. red 18.18 20.36 
13 wl dbl. 4.3 org. Saad 21. 5 20 5.5 18.43 20.28 
15 p2 5.8 18. 8 20.46 Pe SCV, 2949 5k 17.50 30.14 
vi dbl. 5.0 red 18.47 22.54 IPE XSVALT, S59 tbs 17.59 28.28 
v2 5.1 red 18.48 22.49 IPs SOV EL S67 75.9 18. 1 30.45 
&2 3.5 red 18.51 21.16 POXOV LT 2a ok 18.10 27. 6 
) 8.8 yel. 18.57 21.55 P. XVIII, 146 5.2 18.35 35.46 
7 ull 19S 21.13 8310 Lae. 5.0 19.56 38.16 
pl 4,2 19.15 18. 4 R 7.V. org. 19.10 19.31 
o dbl. 24V. 18.48 26.27 1) 8.V. org. 1959 Ura lal 
7; 3.6 yel. 18.59 27.51 U 7.V. org. 18.25 193 
v 4.9 19.15 16.11 Hs 8.0 red 20.21 28.39 
co) 3.7 18.38 aioe * 6.5 red 19.27 16.38 
47 xl 5.4 19.18 24.44 * 7.0 red 20. 0 27.34 
49 x2 5.6 19.18 24.12 | Temp. of 1690 .... sli). 3 202 
Ww 5.4 19. 8 25.28 M. 22 el 18.29 24. 0 
w seal 19.48 26.37 M. 25 el 18.25 19. 9 
M.8 cl. vied 24,22 
60 A 5.3 19.52 26.31 M. 20 ned. 17.55 23. 2 
59 Db 4.6 19,50 27.29 M. 21 cl. 17.57 22.31 
62 ¢ 4.7 yel. 19.55 28. 3 H. VII, 30 Cl 18. 6 21.36 

NOTES. 


61 (Beta!) and 62 (Beta2)—Magnitudes 3.8 and 4.5; distance, 22’. 61 (beta!) is itself double; its 
companion, at 29” distance, was noted of the 9th magnitude by Piazzi; of 8th magnitude 
by John Herschel, and of 6%th magnitude by Gould. 

e (Epsilon)—Is also called Kaus Australis. 


1 (Zi) and £2 (Zi2)—Magnitudes 3% i ; dist 29', 
é1 (Zi!) and &2 (Zi2)—Magnitudes 3% and 5; distance, 2! | ‘AU eigibie 


to the 
naked eye. 


pl (Rho!) and p2 (Rho2)—Magnitudes 4% and 6; distance, 28’. 

x1 (Chil) and x2 (Chi2)—Magnitudes 5.5 and 5.6; distance, 31’. 

61 (Thetal) and 62 (Theta2)—Magnitudes 414 and 5%; distance, 35’. 

51 and 52—Magnitudes 4.7 and 5; distance, 14’. 51 varies from 4.5 to 6.7 magnitude. 

v (Nu)—Double; magnitudes 5.0 and 5.1; distance, 12’. This pair was already visible with 
the naked eye 2,000 years ago; Ptolemy took it for a double nebula; it was not well 
defined then. 

#1 (Mul)—Triple; magnitudes 4.3-9 and 10; distances, 40” and 45”; in large telescopes another 
star of 13th magnitude at 15” is also seen, which really makes «1 (mu!) a quadruple star. 

54—Double; magnitudes 5% and 8; distance, 28”; nice field of small stars. 

21—Double; magnitudes 5.1 and 9; distance, 2”; very close pair; orange and blue. 

ao (Sigma)—Double; magnitudes 2.5 and 9; distance, 5’; the main star is also variable. 

This constellation, traversed by the ‘* Milky Way,” is rich in nebulz; the principal are: 

M. 8—A beautiful cluster, visible to the naked eye; in a large field could be seen a triple star 
followed by an agglomeration of stars offering two foci of condensation; splendid sight. 

M. 21—Is another cluster, larger but not so bright; near the center is a double star of the 
9th magnitude. 

X.—Varies from the 4th to the 6th magnitude in 7 days 17 minutes and 42 seconds. 

W.—Varies from the 5th to the 6%th magnitude in 7 days 14 hours 15 minutes and 34 seconds. 

U.—Varies from the 7th to the 8th magnitude in 6 days 17 hours 53 minutes and 1 second. 

In this constellation, between y (gamma) and 3 X, there is a curious black hole in the 

“Milky Way.” (See Fig. 60, page 28.) 


SAGITTARIUS—CAPRICORNUS. 61 


West of » (mu), Mr. Pickering, of Cambridge, noticed, on the 28th of August, 1880, a star 
of the 8th magnitude, offering a spectrum similar to the one of the temporary of Corona 
Borealis, indicating an incandescent atmosphere; perhaps it is a bright nebula already con- 
densed (Flam., Les Etoiles, page 415). 


XVIIb 


XVIIb 


Fig. 116.—A Field of Nebulz in the Constellation Sagittarius. 

T (1690)—The Jesuit astronomers of the observatory of Pekin noted, the 28th of September, 
1690, a star of the 4th magnitude; the 4th of October it was hardly visible, and it soon 
disappeared. This observation was found by Mr. Schiaparelli only some years ago; the 
position was not well defined (Flam., Les Etoiles, page 414). 


CAPRICORNUS,. «i 


Capricornus, the Goat, also called the Sea-Goat, was the god Mentes of the Egyptians, 
and the object of several stories in Greek mythology. It is mentioned by Eudoxus, and is 
one of the oldest constellations. 


POSITION | POSITION 
DESIGNA- MAGNI- ——————— DESIGNA- MAGNI- = —. 
TION. TUDE. R.A. 1880 DECL, TION. TUDE. R.A. 1880 DECL. 
h. m. or hh. my om 
al 4.5 yel. 20.11 —1: T 5.6 201.35 
a2 trip. 3.6 yel. 20.11 De v 5.7 20). 3: 
B dbl. 2 20.14 15.10 | 5.5 Pils 
y ay 21.33 17.12 | x trip. 5.4 DN. 
6 2.8 21.40 16.40 | Ny 4.3 20 
e dbl. 4.7 21.30 20. 0 w 4.1 20.48 
¢ Pf 21.20 22.56 24 A 4.8 21. 
5.1 20.58 20.20 36 Db 4.7 ale 
6 4.1 20.59 17.43 46 cl 5.5 21.3! 
l 4.4 21.16 17.21 47 ¢2 6.4 21.¢ 
K 5.0 21.36 19.25 29 5.7 Dale & 
A 5.7 21.40 11.56 | 30 5.5 Pile 
m 5.4 21.47 14. 7 33 5.7 21 
v 5. 20.14 13. 8 41 5.8 21.3 
é 6. 20. 6 2.58 42 5.6 ZLeot 
v dbl. } 20.23 18.59 S TN 20. 
mw dbl, 20.20 18.37 * 7.0 red 20. 
p dbl. 20.22 18.13 M. 30 Cle 21.3 
o dbl. 20.12 19.30 M. 72 cl. 20. 


62 CAPRICORNUS— AQUARIUS. 


NOTES. 


Two thousand years ago the sun was in this constellation the 21st of December and in 
the constellation of Cancer the 21st of June; since that time the geographers indicate a line 
93° 98/ north, and another 23° 28’ south of the equator, and call the first Tropic of Cancer and 
the other Tropic of Capricorn; by the effects of the precession of the equinoxes it is now Sag- 
ittarius, which is the most southern constellation of the Zodiac, and the Gemini, the northern 
one; still the old names keep going on. 


al (Alpha!) and a2 (Alpha2?)—Magnitudes 3.6 and 4.5; distance, 6’ 16” in 1880; these stars are 
going away from each other at the rate of 7” for 100 years; in Hipparchus’ time they 
were only 4 minutes apart; our Fig. 118 shows the separation of the two stars for 3,000 
years. 

a2 (Alpha2) Secunda Giedi—Has a close double companion, in large telescopes; distances, 6” 

and 1’.5. 


” 


B2 (Beta2)—Double; magnitudes 3.2 and 7; distance, 3/ 25 
9th magnitude in the field forming a nice triangle. 


; easy pair, with a star of the 8th to 


B! (Betal) is a double; magnitudes 7 and 9; distance, 0.85; discovered by Mr. Barnard 

in 1883. 

46 cl—Double: magnitudes 5.5 and 7; distance, 3’; visible with an opera glass. 

p (Rho)—Double; magnitudes 5.3 and 7.5; distance, 4’; the main star is itself a close pair, hay 
ing a companion of the 9th magnitude at 3’.8 only. 

oa (Sigma)—Double; magnitudes 5.6 and 10; distance, 54”; orange and lilac; easy pair. 

o (Omicron)—Double; magnitudes 6.3 and 7; distance, 22”; nice pair; both bluish. 

m7 (Pi)—Double; magnitudes 5.5 and 8; distance, 3”.4; delicate pair. 

M. 30—Is a nice cluster east of ¢ (zeta); a star of the 6th magnitude appears in the field. 
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Fig. 118.—Separation of al and a2, 


Fig. 117.—Cluster M. 30. 


M. 72—Between v (nu) of Aquarius and t (tau) is also a nebula nearly 2 minutes in diameter. 
composed entirely of small stars defined for the first time by Herschel; a star of the 
6th magnitude appears at 30’ from it. 

This constellation contains some variables, too small for common telescopes. 

%.—Varies from the 9th to 14th magnitude in about 1 year. 

S.—Varies from the 7th to 84th; time not yet known. 

T.—Varies from the 9th to 14th in 274 days. 

U.—Varies from the 104th to 14th in 450 days. 


AQUARIUS. 


Aquarius, the Water Bearer or Waterman, is, according to Greek mythology, Gany- 
mede, the beautiful Phrygian boy, son of Tros, carried by the eagle of Jupiter to heaven, 
where he took the place of Hebe as cupbearer of the gods. 

Itis one of the oldest constellations, already mentioned by Eudoxus. 


AQUARIUS. 63 
DESIGNA- MAGNI- ee eee DESIGNA- MAGNI =: EORTC 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R. A. 1880 DECL. 
he oo. CRN h. m. ews 
a dbl. ail DX — 0.54 101 3 4.5 PEYDA( —21.34 
B abl. 2.6 21.25 — 6. 6 86 el 4.4 23) 0 —24,23 
Y dbl. 3.9 22.15 il) | 88 c2 Su Maas —21.49 
6 3.2 22.48 —16.28 89 ¢3 4.9 2353 —23. 6 
€ 3.8 20.41 j 25 d 5.5 21.33 + 1.42 
¢ Din. 3D 22.23 38 € 5.6 4 —12.01 
7 4.1 22.29 537, abl. 5.8 —17.21 
6 4.3 22.11 66 gl 4.9 —19.28 
t 4.4 22. 0 68 g2 5.4 yel —20.14 
k Bie 22.32 1) 83 h, dbl. 5.4 — 8.20 
A 3.6 red 22.46 — 8.13 106 i] 5.2 —18.56 
m 5.0 20.46 = "9.96 107 i2,dbl. 5.4 —19.21 
y 4.7 21.03 —11.52 108 73 5.1 zt —19.34 
€ 5.0 Zleol — 8.24 | 1 trip. 5.6 20.33 +0. 4 
0 4.9 21.57 — 2.44 3 4.8 20.41 — 5.28 
7 4.9 21.19 + 0.46 | 5 5.8 20.46 == Lei 
p 5.6 92.14 — 8.25 7 5.9 20.50 = 1009 
o 5A 22.24 loin | 12 dbl. 5.7 20.58 — 6.18 
69 71, dbl. 5.8 22.41 —14.41 | 29 dbl. 6.0 21.56 —17.32 
71 72, dbl. 4.2 red 22.43 —14.14 41 dbl. 5.8 9D. {33 —21.40 
uv 5.7 22.28 —21.19 | 46090 Lal. 23.26 —11.40 
oi 4.1 org. 23. 8 — 6.41 | 94 dbl. 23.13 —14.7 
x 5.3 red 23.11 SO || GY; 23.16 —15.42 
wl dbl. 4.1 yel. 23.10 — 9.44 PONCE 250) 22.49 — 5.38 
ye 4.2 ESA? — 9.50 | & 2809 dbl. 21.31 — 0.58 
U3 4.8 23.13 SOK | is 23.38 —15.57 
w! 5.2 —14.53 | § 8.V. org. 22.51 —20.59 
w2 dbl. 4.7 —15.12 at 7.V. org. 20.44 — 5.35 
* 6.5 red } 
103 Al 5.8 23.35 —18.41 | * 7.0 red 
104 A2 5.0 23.36 —18.29 | M.2 Cl. 
98 Dl 3.9 Pei | —20.45 PBin Jia neb. 
99 b2 4.4 23.20 —21.18 
NOTES. 
The principal stars are called: a (alpha) Sadalmelik; 6 (beta) Sadalsund; and 


6 (delta) Skat. 


Near 6 (delta) Tobie Mayer observed Uranus the 26th of September, 1756, in this constel- 
lation; had he known it was a planet he would have had the honor of discovering it twenty- 


tive years before William Herschel. 


¢ (Zeta)—Binary; magnitudes 
perhaps over 1,000 years. 


83 h—Double; magnitudes 5.4 and 7.5; 


easy pair. 


wi (Psi1)—Double; magnitudes 4.1 and 9; distance, 

easy pair; three stars 
in the field. The small star is a close double, 
discovered by Mr. Burnham; distance, 0/.25. 

7! (Taul)—Double; magnitudes 5.8 and 9; distance, 


50”; yellow and blue; 


28”; elegant pair. 


94—Double; magnitudes 5.5 and 7.5; 
rose and light blue; nice pair. 
53 f—Double; magnitudes 5.8 and 6; distance, 8”; 


easy pair. 
107 i1—Double; magnitudes 


5”.6; white and purple. 


3.5 and 4.4; distance, 3’.5; nice pair; revolution 800 years— 


5.5 and 


distance, 14”; 


1.05 


distance, 


distance, 4’; 


Ww 


/ 


iS) 


EK 


Fig. 119.—Binary Star ¢ 


41—Double; magnitudes 5.8 and 8.5; distance, 4”.8; topaz and blue; beautiful pair. 
2.8; close and delicate pair. 


12—Double; magnitudes 5.7 and 8.5; distance, 


64 AQUARIUS. 


46090 Lal.—West of the three stars w (psi) is a variable from the 54th to 8th magnitude; not 
visible to the naked eye since 1878; noted of 6th magnitude by Heis and Argelander; of 
6% by Lalande; period of variation not yet determined. 

R.—Near w (omega), varies trom the 6th to the 11th magnitude in 388 days. There are other 
variables too small for common telescopes. 


M. 2—Very fine ‘‘amas” discovered by Maraldi in 1746. When W. Herschel saw it through 
his 40-foot telescope he found there thousands and thousands of stars; diameter 3/ (see 
between 6 (beta) and 25). (Figs. 120 and 121.) 


Fig. 120.—M. 2 in common telescope. 


Fig. 121.—Cluster M. 2, in powerful telescopes. 


H. IV, 1—Is the beautiful nebula somewhat resembling 
Saturn in large telescopes; if this nebula was only 
as far from us as 61 of Cygnus this gaseous globe Fig. 122.—Nebula H. IV, 1. 
would be 264 billions times larger than the sun, or 
338 quadrillions 896 trillions and 800 billions times larger than the earth; it measured 
28” in length and 18” in width, and shines with a bluish color; is composed chiefly of 
nitrogen and hydrogen and is most likely a world in formation. In 1794 Lalande noted 
it as a star of 74th magnitude, but W. Herschel, in 1782, already recognized it as a nebula 
(Revue d’Ast., 1882; page 291); it is between v (nu) and « (epsilon), (Fig. 122.) 
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THE SOUTHERN CONSTELLATIONS. 
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Stars underlined are 


yan cs double or multiple. 


CONSTELLATIONS SOUTH OF THE ZODIAC. 


the gods angry, and Diana killed him. 


ORION. 


This beautiful constellation, mentioned by Job (ix, 9), by Homer and Hesiod, is cer- 
tainly one of the oldest of the heavens. 
Orion was a mighty giant and hunter, the subject of many fables. He lost his sight in 
attempting to carry off the daughter of GEncpion, but he regained it by exposing his eyeballs 
to the rays of the rising sun; he was afterward loved and carried off by Aurora; this made 


According to others Diana herself was in love with 


him and killed him while he was swimming, mistaking his head for some other distant object 
on the water, which was pointed out to her by Apollo, who was indignant at his sister’s love. 
According to another story, he was killed by a scorpion. 


DESIGNA- 
TION. 


a dbl. 

B dbl. 

y dbl. 

6 

e dbl. 

¢ trip. 
7 bin. 

6 mult. 
c trip. 

K 


A trip. 


a 
16 

p abl. 

o trip. 

7 trip. 

v 

37 1 

40 2 

5A xl 

62 x2 

25 wl 

30 w2, dbl. 


w 


32 A, bin. (?) 
51 Db 

32 ¢ 

49 d 

29 @ 

69 fi 

72 f2 

6g 


MAGNI- 
TUDE. 


1.V. org. 


1.3 
2.0 


2.V. 


2.0 
2.0 
3.5 
4.8 
3.0 
2.8 
3.5 
4.7 
4.7 
4.8 
5.7 


PONMOHANEANQYNHNSOS 


GUO ST TOR OR Ot oT OR HR OTR oo co Ww PR OT 


o 


org. 


yel. 


org. 


POSITION 
sae 1880 DECL, 
fy on Pats 
5.49 + 7.23 
fy — 8.20 
Brg + 6.14 
5.26 — 0.23 
5.30 eels 107) 
5.30 — 2.0 
5.18 — 2.30 
5.29 — 5.28 
5.30 — 5.59 
5.42 — 9.43 
5.29 + 9.51 
5.56 + 9.39 
6.1 +14.47 
6. 5 +14.14 
4.46 +14. 2 
4.50 +13.19 
4.48 + 9.58 
4.44 + 8.42 
4.43 + 6.45 
4.45 —+- 6.24 
4.48 + 2.15 
4.52 + 1.32 
Day +- 2.43 
5.33 — 2.40 
5.12 6205 
5.26 cae AAP 3 
5.28 + 9,24 
5.30 + 9.14 
5.47 +20.16 
b.bT +20. 8 
5.19 + 1.44 
bez + 2.59 
5.83 + 4. 3 
5.24 + 5.51 
5.36 + 1.95 
D.2d) — 4.55 
Dido: — 7.17 
5.18 — 7.55 
6. 5 +16. 9 
(Was) +16.10 
AiG et 


DESIGNA- 
TION. 


23 m, dbl, 
33 nl, dbl. 
38 n2, 

22 0, abl. 


5 

9419 Lal. 
9581 Lal. 
10492 Lal. 

10527 Lal., dbl. 
11382 Lal. 
12104 Lal. 
= 700, dbl. 
> 743, dbl. 
= 750, dbl. 


2) 


ee RR KR REDE 


M. 42 

H. VII, 4 
EV Zo 
M. 78 

H. VIII, 24 


8.V. org. 
8.V. red 
8.0 very red 
6.5 red 
7.3 red 
6.5 org. 
6.7 org. 
6.5 org. 
7.0 org. 
6.5 org. 
6.5 org. 
neb. 


POSITION 


See 


cm aan 
R.A. 1880 DECL. 


» md. ee: 
5.03 + 9.40 
5. 1 + 8.20 
6.10 +12.18 
6.10 = 9.59 
5.17 + 3.25 
Daz) + 3.12 
5.28 e341. 
5.16 — 0.30 
5.18 OU 
4.58 +15.14 
5. 3 +15.27 
5.24 = 1.11 
5.42 + 6.26 
5.46 “= 1.49 
5.53 = 0.32 
4.47 = 2.18 
4.54 + 3.26 
4.59 + 1.1 
5.28 +10.10 
29) — 6.05 
5.54 B35, 0) 
6.14 — 2.54 
5.17 == 0-59 
5.29 — 4.30 
5.30 — 4.27 
4.52 + 7.57 
5.23 — 4.47 
5. 4 + 5.40 
4.59 di, GI, al 
6.5 421.54 
4.49 += 7.35 
5. 4 — 0.43 
5.30) +10.58 
5.56 — 5. 8 
6.13 +14.42 
6.19 +14.47 
bu29 O28 
5. 4 +16.33 
x00. — 1.55 
5.41 + 0. 1 
6. 2 +13 58 


68 ORION. 


NOTES. 


This is the finest and richest constellation of the heavens, containing two stars of the 
ist magnitude, four of the 2d magnitude, seven of the 3d magnitude and twelve of the 4th 
magnitude. 

The same illusion which we have noticed in the Pleiades applies to the three stars 
A Gambda), $1 (phil) and 2 (phi2); in looking at this triangle nobody would think that the 
moon could be inserted in it; but, as the distance from A (lambda) to $1 (phil) is 27’, and the 
distance from ¢1 (phil) to 2 (phi2) 33’, it is a positive fact. 

The principal stars of this constellation are named: «a (alpha) Betelgeuse, B (heta) 
Rigel, y (gamma) Bellatrix, 6 (delta) Mintaka, and « (epsilon) Alnilam. At the time of Bayer, 
Betelgeuse was brighter than Rigel, now it is the contrary. 

a (Alpha)—Double; magnitudes 1.5 and 9; distance, 

2/ 40”; yellow and blue. Several other nearer 

stars with the Lick telescope. Mr. Elkin tried 

the parallax of this nice star, in 1887-88, and 

found a negative one (—0’.009 +0/.047). 

68 (Beta)—Double; magnitudes 1.3 and 9; distance, 

9.5; difficult pair on account of the brilliancy 

of Rigel; the companion is blue, the main star 

is very white; the best time to separate them 

in common telescopes is by moonlight or at 

twilight. Rigel has another companion of the w 

14th magnitude, discovered by Mitchell, at Cin- 

cinnati, in 1846, at 44” distance; Mr. Burnham 
found the nearest companion double at the 

remarkably short distance of two-tenths of a 

second, in 1878, at Chicago. 

(x1 Chi 1)—Double; magnitudes 4.7 and 6; distance, 

32/ ; visible to the naked eye. 
x2 (Chi 2)—Double; magnitudes 5.0 and 6; distance, 

28’; visible to the naked eye. a 3 J 
22—Double; magnitudes 5.0 and 6.0; distance, 4’; Fig. 123.—Double Star Rigel 6 

easy pair with an opera glass. 

61 (Theta 1) 62 (Theta 2)—Magnitudes 5.0 and 5.5; dis- 
tance, 2’ 15”; are visible with an opera glass. 

61 (Theta 1)—Is quadruple; magnitudes 5-6-7 and 8; 
distances from 9” to 21”; splendid in common 
telescopes; multiple in large telescopes, It is 
also known as the Trapezium of Orion. Fig. 

124 is taken trom Mr. Burnham ’s diagram in 

monthly notices of the R. A. S., Vol. XLIX., 

No. 6. Mr. Barnard discovered a faint star, 

indicated by a small cross, which Mr. Burnham 

has not satisfactorily seen. 
2 (Theta2)—Double; magnitudes 5.5 and 6.5; dis- 
tance, 52”; nice pair. 


Ss 


5: 


) 


Fig. 124.—Trapezium of Orion. 
Seale, 1 inch-— 16”, 


Fig 126.—Double Triple Star c 
Fig. 125.--Double Star Seale, 200’=1 inch. 


ORION. 69 


. (luta)—Triple; magnitudes 3.0-8% and 11; distances, 11” and 49”; 6’ south from c (iota) there 
is an easy pair; magnitude 5.8 and 6.3; distance, 36”; the components seem to be varia- 
ble; Lalande noted the first one of the 7th magnitude and the other of the 8th magni- 
tude; Struve noted them 5.6 and 6.5. 


6 (Delta)—Double; magnitudes 2.6 and 7; distance, 53”; very nice pair. 

42—Double; magnitudes 5.6 and 6; distance, 5”; beautiful field with small power. 

23—Double; magnitudes 5.4 and 7; distance, 32”; white and blue; nice pair. 

o (Sigma)—Triple; magnitudes 4.2-8 and 7; distances, 12” and 42”; it is a double triple; three 
other small stars of the 8th and 9th magnitude appearing in the field; beautiful sight. 
Mr. Burnham discovered in 1888 the main star to be avery close pair; distance only 0”.25, 

A (Lambda)—Double; magnitudes 3.5 and 6; distance, 4”.5; another small companion appears 
in the field. 

p (Rho)—Double; magnitudes 5.1 and 9; distance, 6”.8; orange and blue; nice pair. 

¢ (Zeta)—Double; magnitudes 2.0 and 6.5; distance, 2”.5; difficult pair; the companion is quite 
dark; Struve called it ‘‘ Olivaceasubrubiconda ” (reddish olive). 

33—Double; magnitudes 6.0 and 8.0; distance, 2’; close pair. 

52—Double; magnitudes 5.7 and 6; distance, 1.7; close pair. 

14—Binary; magnitudes 6 and 7; distance, 1” in 1880; close pair, in rapid orbital motion; rey- 
olution about 250 years. 

7 (Eta)—Double; magnitudes 3.5 and 5; distance, 1”; too close for common telescope. 

$2 (Phi2)—Double; magnitudes 5.0 and 11; distance, 2”.8; difficult pair. 

32—Binary; magnitudes 4.8 and 7; distance, in 1880, 0”.4; in 1780 the distance was 1”.5; very 
close pair. 

31—Is a variable from 4.7 to 7th magnitude, with a companion of the 11th magnitude at 13”; 
this star is orange, and its spectrum indicates a sun beginning to cool off. 


Fig. 127.- Nebula Messier 42—(From a direct photograph taken by Mr. Common.) 


70 ORION — MONOCEROS. 


M. 42—Is the finest nebula of all the heavens. Mr. Bond has written a book on this nebula 
alone; the spectroscopical observations proye that it is composed of incandescent gases, 
probably hydrogen and nitrogen; Mr. Bond thought that it was composed entirely of sinall 
stars, but it is not so. Mr. Draper, in the United States, and Mr. Common, in England, 
have succeeded in photographing it; it took 86 minutes of exposure; a star of the Ist 
magnitude requires only one-hundredth of a second to be photographed, Its spectrum 
examination indicates that it is traveling at the rate of 17 miles per second from us, or we 
fromit. The nebula proper covers a space equal to the apparent size of the moon, but 
the nebulosity extends a great deal more; Secchi followed it for a distance of 4 degrees 
from east to west, and 5 degrees from north to south. Tf this nebula was only as far 
from us as 61 of Cygnus, the nearest star that we can see with the naked eye in our lati- 
tudes, it would be at least three trillions of miles long, and a fast train going at the rate 
of 60 miles an hour would have to keep going for more than 5,650,000 years to traverse it 
(Flam., Les Etoiles, page 466). The stars @ (theta) are in the center of the nebula. (Fig. 127.) 

H. VII, 4—Is a fine cluster of some 600 stars, among them a nice pair of 8th and 9th magni- 
tudes; distance 23” (marked on our planisphere north of 15). 

M. 78—Is a quadruple nebula 9 minutes long, 5 minutes wide (see between ¢ (zeta) and 56). 

x6 (Pi6)\—Southeast of +6 (pis) there are five or six red stars; some of them very red; visible 
in a common telescope. 


MONOCEROS. 


Monoceros, or the Unicorn, first appears on the planisphere of Bartschius, in 1624, but it 
was already known a little before, and mention of it is made in a book published in Frankfort 
in 1564, under the name of Neper (the Forest). In the Persian sphere, brought up by Sealiger, 
this fantastic animal is also found, 


POSITION | POSITION 
DESIGNA- MAGNI- a SS Lo DESIGNA- MAGNI- — a ma 
TION. TUDE, R.A. ISSO) DECL. TION, TUDE. R.A. 1880 DEOL. 
h. m. oor iw ms ee 
30 4.0 8.20 — 3.31 2 BT 5.53 — 9.34 
11 trip. 4.2 6.23 - 6.57 12176 Lal. 5.8 6.16 —11.43 
26 4.2 7.36 —9.16 | 7 5.9 6.14 — 7.46 
5 dbl. 4.4 org. 6.9 — 6.14 P-Vilk,. 228 96.0 7.45 — 8.51 
22 4.5 7. 6 | 12 6.0 6.26 + 4.57 
8 dbl. 47 6.17 Ps Vilese 6.5 6.17 + 3.49 
3 4.9 8.88 15S, trip. AV. 6.34 +10.°0 
13 5.0 6.26 ip 6.V. 6.19 4-7. 9 
29 trip. 5.0 Sas U GV. 7.25 — 9.32 
1s 5.2 6.42 |  W. B 669 bave 7.23 — 1.39 
28 5.3 7.55 —1.3] * 6.0 red 6.36 —9, 3 
10 dbl. bt yel, 6.22 —442 | * 7.5 red 7.87 
17 54 6.41 + 8.10 | * 7.0 org. 6.24 
1249 Lal, 5.5 6.25 +11.38 * 6.0 org. 7.23 —10. 5 
20 5.5 Gee rk he each uty, aya 6.26 + 4.57 
19 5.6 6.57 —4.4/ H.IV.2 neb, 6.33 + 8.52 
3 dbl. 5.6 5.56 —10.36 BV coe tcl 6.21 +12.42 
27 5.6 7.54 — 3.21 | M.50 el. 6.57 — 8.10 
25 5.7 7.31 — 3.50 | H. VI, 22 cl, 8. 7 — 5.26 
12587 Lal. 5.7 6.28 + 7.40 Bevis el. 6.46 + 0.36 
NOTES. 


11—Triple; magnitudes 5-5.5 and 6; distances, 7” and 27.5; the companions are only 2’.5 apart. 

8—Double; magnitudes 4.7 and 7.5; distance, 14”; nice pair; yellow and bluish, The magni- 
tudes of this pair have been noted by Lalande, in January, 1794, 614 and 7; and in Febru- 
ary, 1797, 4 and 8'9; by Piazzi, of 544 and 8; by Struve, in 1822, of 4.5 and 7; in 1831, of 4 
and 6.7; they must be variable stars. 
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Fig. 128.—Triple Star 11. Fig. 129.—Nebula H. IV, 2. 


15 S.—Varies irregularly from the 4th to 6th magnitude in a very short period of 3 or 4 days, 
not well determined; it is also double, which is very rare for a variable; magnitudes 5 


10; distance, 3”; orange and blue; there is another companion of 13th magnitude 
16” apart, and still another smaller; nice field for small telescope. 


and 


29—Triple; magnitudes 5.0-11 and 9; distances, 30” and 67”; the second one is difficult to be 
seen, and seems to vary from the 10th to 12th magnitude. 

R.—Between 13 and 15; varies from the 9th to the 13th magnitude; too small for common tele- 
scope. 


T.—Varies from 6.2 to 7.6 in 27 days. 


U.—Ten minutes west of 26; 
H. VII, 2—Is a little “amas” with the reddish star 12 of 6th magnitude in the center (see 


below 13). 


varies from 6.2 to 7.6 in 46 days. 


H. IV, 2—Is a triangular nebula like the tail of a comet (see near 15). 

M. 50—On a line between Sirius and Procyon there is an ** amas ”’ in which can be seen a nice 
little pair and a red star. 

H. VI, 22—South of 29 is a cluster of some fifteen stars of the 9th magnitude, almost visible 
to the naked eye. 


This constellation traversed by the Milky Way is very interesting. 


CANIS MINOR. 


Canis Minor, the Little Dog, is also a very old constellation; Procyon, its brightest star, 
is already mentioned by Eudoxus. 
POSITION POSITION 
DESIGNA MAGNI ————__—__— DESIGNA- MAGNI- a a 


TION TUDE R.A 38 DECL TION TUDE tL A 1880 DECL. 
/ fe) / 


a. (Procyon 1.4 res + 5.32 6 4.8 Tiars) +12.15 
Bp trip. 5.0 (ea | 8.32 11 3953) 7.40 ist 
y 5.2 1.22 9.10 P. VII, 289 4.7 7.56 2.50 
él 5.8 7.26 2.11 P. VII, 249 6.4 7.49 9.11 
é 6.2 fiery o.00 = 1126 dbl. 7.0 W235 5.34 
. 5.4 7.19 9.3 it 7.V. red ee 10.13 
¢ 5.4 7.45 Alar: ) 7.V. red 7.26 8.34 
‘ 5.9 quae foals T.1lred Very | 5.14 

NOTES. 


a (Alpha) Procyon—Is a star in rapid proper motion; 1/.27S. W. per year; 21 minutes in 
1,00) years. If it keeps going in the same direction and at the same rate it will cross 
the equator 12,000 years from now and will be part of the Southern Hemisphere. 

Auwers, in 1861-62, found for the parallax of Procyon. .0/.240 +0/’.029 
Wagner, in 1863-83.... SP - 3 0/7.299 +0’ .038 
Elkin, of Yale College, in 1887-88 0.266 +0.047 


72 CANIS MINOR—CANIS MAJOR. 


Taking for the average 0.27, it would be 761,000 times more distant than the earth is 
from the sun, or 70 trillions of miles, and the light would have to travel 12 years to reach 
us (Revue d’Ast., 1889; page 450). The motion of Procyon is not regular and does not follow a 
straight line. Mr. Auwers’ observations tend to prove that there is a star near by, forming 


s 


Fig. 130.—Multiple Star Procyon. 
a binary system and revolving around their center of gravity in about 40 years. Similar 
perturbations were noticed for Sirius by Bessel, and its companion was seen 18 years after- 
ward. (See Canis Major notes.) 
6B (Beta) Gomeisa—Is a triple star. 
= 1126—Binary; magnitudes 7.0 and 7.3; distance, 1.6; very close pair; near Procyon. 


CANIS MAJOR. 


Canis Major, the Greater Dog, is spoken of in Homer and Hesiod; it is one of Orion’s 
dogs in pursuit of the Hare. 


POSITION POSITION 
DESIGNA- MAGNI- = “= ——- DESIGNA- MAGNI- — —— — 
TION. TUDE. R. A. 1880 DECL. TION. TUDE. R.A. 1889 DECL. 
h. m. eae Jae took, Or 
a (Sirius) bin. 1.0 6.40 —16.33 15 5.3 6.48 —20. 4 
B 2.2 6.17 Vise 19 dbl. 4.9 6.50 19.59 
y 4.5 6.58 Ly, 22 3.6 red 6.57 27.46 
6 dbl. oat 7. 4 26045 27 Var. oa) 26. 9 
e (Adara)dbl. 1.9 6.54 28.46 28 7.10 26.34 
¢ dbl. 32 6.16 30. 1 29 7.14 24.20 
7 dbl. 2.9 7.19 sad 30 dbl. 7.14 24.44 
6 4.4 red 6.49 y 11985 Lal. 6.10 13.41 
t 4.9 6.51 12541 Lal. 6.26 12.18 
K 4.0 6.45 2147 B.A.C. 6.0 6 29 31.56 
nN 4.7 6.24 2162 B.A.C, 5.7 6.30 32.37 
m bin. (?) 5.5 red 6.5 13°53 12825 Lal. 5.3 6.3: 14. 2 
6 vl dbl. 6.4 6.3 18.34 2291 B.A.C. 6.0 6.54 25.15 
7 v2 4,2 Oxo 19. 9 12278 Lal. 3 6.19 11.28 
8 v3 4.9 6.33 18. 8 13059 Lal. 6.40 14.40 
4 é1 4.5 6.27 23.20 14200 Lal. (fen 23. 6 
5&2 4.8 6.30 22.52 2244 B.A.C. 7.0 6.45 27.12 
16 ol 3.9 red 6.49 24. 2 * 8.1 very red 6.19 26.59 
24 02 3.4 6.58 23.39 * 7.5 red ice, -11.44 
M. 41 Ch: 6.42 20.37 
10 dbl. 5.7 6.40 30.57 HH. VII I2) cr. 7.12 LoR2o) 
11 trip. 5.5 6.41 —14.18 lola WOU ate ra, 7.14 24.44 
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NOTES. 


Sirius, the Dog Star—Is the brightest white star of the heavens; 3,285 years B. C. Sirius was 
rising at the solstice of summer; its apparition was the signal of the Nile’s inundation 
and regulated the Egyptian calendar, hence its name Dog Star. Most of the astron- 
omers believed from ‘doubtful citations’ that the color of Sirius has changed, and 
was red about 2,000 years ago; this opinion has been discussed by M. Flammarion 
in his work “ Les Etoiles,’’ pages 477 to 479, and 
he came to the conclusion that ‘it is possible” S 
but “far from certain.’ The stars seen 
through the telescopes do not show any 
diameter; the stronger the power the smaller 
is the appearance of the star; the instrument 
only amplifies their brightness. When Sirius 
enters the field of the telescope it has the 
appearance of a strong, sudden flash of light. Ww 
Mr. Wallaston after many experiments de- 
clared that the diameter of Sirius is not one- 
fiftieth of a second; if itis only that diameter 
it represents 17,000,000 of miles; about 20 times 
the diameter of the sun, and 7,000 times its 
volume. Seen from Sirius the sun would be 
a star of the 6th magnitude only. The light 
of Sirius is so strong that it can be seen in 
daytime (when you know its position) with a 
small telescope. This beautiful star is moving toward ¢ (zeta) near the constellation 
of Columba, and will be close to it in 40,000 years; it comes from the same region that 
the sun itself occupied many thousand years ago, and they are now going in oppo- 
site directions from each other. This motion is not uniform and does not follow a 
straight line; its position is sometimes east, sometimes west, of the general direction. 
The period is 49 years; in 1843 Sirius was 0.152 west of the line and in 1867 it was 0/.152 
east of it. In 1844, Bessel suggested that these perturbations were most likely produced 
by a Satellite of Sirius; in 1851 Peters calculated the orbit that would answer the 
question, and 11 years afterward, the son of Alvan Clark, then 14 years old, in looking 
through the telescope which his father was making for the Dearborn University 
of Chicago, saw it and said: ‘Father, Sirius has a companion.” Its position was 
found to be where the theoretical orbit of Peters would have it. Bessel has been 
dead since 1846, 16 years before the above discovery was made. Since then the com- 
panion of Sirius has been observed many times, but it is only visible in large telescopes 
and when the atmosphere is pure. Mr. Burnham has tried to see it in 1891, under very 
favorable circumstances, and has failed to see the least trace of it. The distance, in 
1880, was 10” and, in 1890, 4.19. This celebrated observer has also drawn the orbit of 
the companion from a complete series of measures, and this ellipse gives a period of 53 
years. In comparing the observations some other perturbations have been noticed, 
which would indicate the presence of another companion. We give here the parallax 
of Sirius obtained at different times: 

OBSERVERS. PARALLAX. OBSERVERS. PARALLAX. 

Henderson, 1832-33..............0/.340+40.25 | Belopolsky, 1888, from Wag- 


Fig. 131.—Sirius and its companion, 
in 1880. 


0/430 + 0.099 


Abbe. 1866 0.270 £0.10 | ner’s observations, 1862-70.. } 
pr ABEB Sexes SURI OR ERE ONO TEI LPT AU Ea LA | 
AGUIL DSSI ORS are seu ark vee ietet 07.370 +0/7.009 
yylde ‘om Maclear’s obser- | 2 rae J MEY COS Nee 
Gyiden, fon At -0/.193+0",087 | Elkin, 1881-83.....................0/.4074£0/.018 
VAtLODSISSO-Biaeine cemeeeesceD ees 
y Eg USSR ite castes dieteia| a ttaaperiaseieee 0.266 +0/.047 


In taking the average, or 0.33, it would represent 625,000 times the distance of the earth 
from the sun, or 58 trillions of miles, and the light would have to travel over 9 years and 10 
months to reach us (Revue d’Ast., 1889; page 444). 

The spectrum of Sirius (Fig. I, page viii) indicates a high temperature; its photosphere 
is composed of hydrogen, in which are found in dissociation the vapors of iron, magnesium, 
sodium, ete.; the lines of hydrogen are very prominent and the lines of the other metals 
quite feeble. From phometrical observations the diameter of Sirius would be 12 times larger 
than the diameter of the sun, its surface 144 times, and its volume 1728 times (Flam., Les 
Etoiles, page 484). 
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& 
a UND: 


Fig. 132.—Orbit of Sirius. (From adiagram by Mr. Burnham), 


Mr. Burnham said: “If this ellipse is correct the minimum distance will be 2”.4 in 
1892.5, and about the end of 1894 the distance will be the same as at the time of my last 
measures. At that time, therefore, I trust the large telescope will supply observations which 
will definitely settle most of the uncertainties in the orbit of this interesting system.” 
(Lick Observatory, February 26, 1891), 

B (Beta)—AlIso called Mirzam; has a little companion of 9th magnitude at 105”; difficult. 

6 (Delta)—Double; magnitudes 2.1 and 7.5; distance, 2’ 45”; visible with an opera glass. 

¢ (Zeta)—Double; magnitudes 3.2 and 7; distance, 2’ 47”; visible with an opera glass. 

30—Double; magnitudes 4.6 and 9; distance, 1/ 25”; nice field. 

wu (Mu)—Double; magnitudes 5.5 and 9; distance, 3”. 

vl (Nul)—Double; magnitudes 6.4 and 8; distance, 17”; easy pair. 

17—Quadruple; magnitudes 6-9-10 and 11; distances, 45”, 52” and 125”; interesting group. 

ol (Omicron!)—Double; magnitudes 3.4 and 8; distance, 30”; the main star is orange and 
somewhat variable. a 

22—Is a very red star; it was noted of 4th mag- 
nituage by Hevelius in 1660; Maraldi, in 
1670, did not see it, but in 1692 and 1693 
noted it of the 4th magnitude; Lalande 
did not observe it at all; it varies probably 
from the 3d to the 6th magnitude. 

38—Also seems to vary from the 4%th to the 
7th magnitude. 

M. 41—Near 15 is a nice cluster, sometimes vis- 
ible to the naked eye, composed of 92 
stars of the 8th to the 12th magnitude; 
easily seen in common telescopes; near 


the center is a red star brighter than the 


others. Fig. 133.—Cluster Messier 41. 
It. VII, 12—East of y (gamma) is another rich cluster, composed mostly of stars of the 10th 


magnitude, 


SEXTANS—HYDRA. 1D 
Sie xalWAINIS: 
Sextans Urania, or the Sextant, is a constellation formed by Hevelius in 1690. 
POSITION POSITION 
DESIGNA- MAGNI- — ——- DESIGNA- MAGNI- -—_-_ — 
TION TUDE. R.A. 1880 DECL. TION. TUDE. R.A, 188) DEOL. 
he mi. Came Jn; phot yl 
1 5.4 9.31 + 7,22 30 5.2 10.24 — 0.59 
2 5.2 9.82 + 5.141 31 7.0 10.24 + 2.46 
8 bin. 5.4 9.47 — 7.82 35 dbl. 6.2 10.37 + 5,23 
12 6.8 9.53 ++ 3.57 37 6.0 10.40 +7. 0 
15 4.7 10. 2 + 0.13 41 dbl. 6.0 10.44 — 8.16 
18 6.0 red 10. 5 — 7549 19662 Lal. 6.3 9.58 — 8.59 
19 6.2 iO), 70 + 5.12 19823 Lal. 8.0 10. 5 —1.3 
27 6.8 10.21 — 3.46 H. I, 34 neb, LORS +4.4 
29 5.4 10.23 —2.7 H. I, 163 neb. 9.59 —7.8 


NOTES. 

s—Binary; magnitudes 5.6 and 6.5; distance, 0.5; very close pair; revolution, 33 years. 

—Double; magnitudes 6 and 8; distance, 7”; yellow and blue; very nice pair, 

. 1, 3—Is a double nebula north of 15. 

. I, 163—Elliptical nebula 35” wide, 150” long; in the center is a star of the 10th magnitude; 
it is between 18 and 19662. 


mor? 


HYDRA. 


Hydra, or the Sea Serpent, is the famous hundred-headed monster killed by Hercules 
on the shores of Lake Lerna. 

On the Hydra can be seen a “cup” and a “crow.” According to Greek mythology, 
Apollo sent the crow with a cup to bring some water for a sacrifice to Jupiter, but the crow 
came across a fig tree and waited for the figs to become ripe; as he was afraid he would be 
reprimanded for his delay, he blamed the Hydra for it; Apollo punished him by turning 
his plumage, which was white, into black, and placing him and the cup on the back of the 
Sea Serpent (Flam., Les Etoiles, page 528). They appear already in Eudoxus’ time. 


DESIGNA- 
TION. 


a dbl. 
B dbl. 


y 
6 dbl. 


e bin. 


S 


q 
4 dbl. 
t 
K 
a 
iL dbl. 


v 
é dbl. 


oO 


Qva 


31 71 dbl. 
32 72 
39 vil 
40 v2 


$ 
x 
wy 
w 
33 A 


bi 
ay 


MAGNI- 
TUDE. 


to 


2.V. org. 


org. 


eC 


Po Rw wR OR 


0 red 


3.4 
4.0 yel. 
3.2 
3.8 
5.0 
3.6 yel. 
4.4 
5.0 
4.8 
4.8 


POSITION 
t. A. 15880 DECL. 
h. m. ae 
9.22 = teh t3) 
11.47 — 33.14 
13,12 —22 .32 
8.31 == 6. 9 
8.40 + 6.51 
8.49 + 6.24 
Seu + 3.49 
9. 8 + 2.49 
9.34 — ().36 
9.35 —13.47 
10. 5 —11.45 
10.20 —16.13 
10.44 —15.34 
11.27. —31.12 
11.34: —34. 5 
14. 0 —26. 6 
8.42 + 6.17 
8.32 +- 3.48 
9.23 — 2.14 
9.26 — ().59 
9.46 —14.17 
9.59 —12.29 
10.83 —16.15 
10.59 —26.38 
Bia te, — 22.28 
9. 0 + 5.35 
9,29 — 5,22 
10.41 —16.40 
10,45 —17.41 


DESIGNA- 


le 
lth 
iG. 
1 


TION. 


Pete 


to 
He bo 


cs ot 


Tt wh 


oe 


dbl. 


2 


dbl. 


ot oH 
ae 


18639 Lal. 
19034 Lal. 
19093 Lal. 
20556 Lal. 
VIII, 167 
X, 256 
X1.96 dbl. 
VIII,108 dbl. 
R 

5S 

a 


18h JING i 
M. 68 


MAGNI- 
TUDE. 


4.V. red 
8.V Org: 
7.V. red 
6.0 red 
7.0 red 
6.5 org. 
7.5 org, 
neb, 

cl, 


POSITION 
(SSS SS 
R.A, 1880 DECL. 
J9\s 300), Oe Me 
8.19 5.22 
8.20 = BAIS) 
8.41 —13. 7 
8.43 — 2.60 
9.11 — 8,14 
9.14 Nes) 
9.14 VT 28 
9.15 — 9. 3 
14.16 = lb 
14.21 —28 .57 
14.39 —24.56 
14.43 —27 28 
9.22 —21.49 
9,36 —23. 2 
9.37 —23'.23 
10.32 —12.45 
8.41 — 1.27 
NL fo} —27 .25 
11.26 —28 36 
8.30 +7. 3 
(Smee —22.40 
8.47 + 3.3 
8.50 — 8.41 
10.46 —2().36 
13.42 — 27.46 
9.46 — De. oT 
9.14 + 0.41 
10.19 —18. 2 
NPA ass —26. 5 
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NOTES. 

a (Alpha)—Also called Alphard from the Arab Al-fard (the solitary), now orange; was noted 
red by Sufi; the Chinese called it “the red bird;” it seems to vary from the 1st to 2d 
magnitude, and has most likely changed its color; it is also double. It was observed as 
passing the meridian at sunset the day of the vernal equinox during the time of the 
Chinese Emperor Yao, about 2,350 years before Christ; it is one of the oldest astronom- 
ical observations (Flam., Les Etoiles, page 530). 

¢ (Epsilon)—Binary; magnitudes 3.5 and 7.5; distance, in 1880, 3”.5; beautiful pair; yellow and 
blue; revolution about 700 years. Schiaparelli finds the large star a close pair; distance, 
0.2; the close pair is in rapid orbital motion. 

54—Double; magnitudes 5.2 and 8; distance, 9”; elegant pair; yellow and violet. 

7 (Tau)—Double; magnitudes 4.8 and 8; distance, 65”; very easy pair. 

P. XI, 96—Double; magnitudes 5.2 and 6.5; distance, 10”; bright pair. 

P. VIII, 108—Double; magnitudes 6 and 7; distance, 10”; nice pair in a fine field. 

H. IV, 27—South of » (mw) is a curious 
nebula said by Admiral Smyth 
to look like Jupiter for its size, 
its light and its color; in its 
center shines a nice little star, 
and, besides, four little stars 
appear in the field; the spec- 
troscopical analysis indicates 
that it is entirely gaseous. 

M. 68—South of p (beta) of Corvus 
is a cluster 4’ long by 3’ wide; 
quite pale; between two little 
stars. 

R.—There are several variables in 
this constellation; the princi- 
pal one is R, which varies from 
the 4th to the 10th magnitude in 
a period growing shorter every 
year; the results of its observa- 
tions are very interesting. Heve- 
lius, at Dantzic, saw it of 6th 
magnitude in 1662; Montanari, 
at Bologna, saw it of 4th magni- 
tude in 1670; Maraldi, at Paris, 
saw it of the 4th in 1704 and fol- 
lowed it until1712; after that it was lost and nearly forgotten, but Pigott, at York, observed 
it again in 1784; in the 19th century Argelander and Schmidt paid special attention to 
it; comparing the different observations it seems that the period of variability diminished 
from 9 to 10 hours for every revolution; it was 547 days in 1680, 487 days in 1780, 432 days in 
1880. What willit bein 1980? The other variables are too small for common telescopes. 


Fig. 134.—Elliptic Nebula H. LV, 27 and Companions. 


CRATER. 


Crater, or the Cup, is one of the forty-eight constellations of the ancient Greeks. (See 
Hydra.) 


POSITION | POSITION 
DESIGNA- MAGNI- — SS DESIGNA- MAGNI- _ ee 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. Del Ny Sore as 
a mult. 4.4 10.54 —17.40 t 5.8 11-33 12.33 
B 4.6 11256 22.10 K 6.1 12 11.42 
y dbl. 4.2 11.19 iyi » 5.4 la toiley Sed 
6 dbl. Aiea) 11.13 14.7 31 5.5 11 Uatape 19. 0 
€ 5.5 11.19 10.12 | 21203 Lal. 5.7 10.57 10.39 
é 5.2 11.39 17.41 | R s.V. red 10.55 17.41 
n 5.4 11.50 16.29) | * 6.0 org. 10.53 15.42 
6 5.0 11.31 9.8 | 
NOTES. 


a (Alpha)—Also called Alkes, has several small companions; outside of the variable R there 
is nothing worth mentioning in this small constellation. 

R.—Very near a (alpha) is a star of a fiery red, varying from the 8th to the 10th magnitude in 
periods alternatively of 72 days and 88 days. 


CORVUS—PISCIS NOTIUS—APPARATUS SCULPTORIS. 17 


CORVUS. 
Corvus, or the Crow, is a very old constellation. (See Hydra.) 
POSITION | POSITION 

DESIGNA- MAGNI- a ee DESIGNA- MAGNI- Ce a 
TION. TUDE. RB. A. 1850 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. eee h. m. Ove 

a 4.2 red 12. 2 —24. 4 n 4.5 12.26 —15.32 
B dbl. 2.6 red 12.28 22.44 Be Xo, 54 5.6 12.15 12.54 
y DENS 12.10 16.52 23675 Lal. dbl. 5.8 12.35 12,21 
6 dbl. Soe 12.24 15.51 23726 Lal. 7.5 12.37 13.12 
€ 3.3 yel. 12. 4 PANS 21664dbl. 7.5 red 12.32 10.49 
¢ 5.2 12.14 21.33 R 7.V. red 12.13 18.35 

NOTES. 


a (Alpha)--Also called Alchiba, is not the brightest star of this constellation; it is y (gamma), 
which is now of the 2d magnitude, and noted only of 4th by Bayer in 1603; at his time 
a (alpha), B (beta), y (gamma) and 6 (delta) Algores were all of the 4th magnitude; Alpha 
is now the 5th in brillianey, as our catalogue and planisphere plainly show; a (alpha) 
and 6 (beta) are red. 

6 (Delta)—Double; magnitudes 3.0 and 9; distance, 24”; the companion is quite dark and difficult. 

23675—Double; magnitudes 6.4 and 6.5; distance, 5”.8; nice pair. 

R.—-2°S. E. of y (gamma); varies from the 7th to 12th magnitude in 318 days. 


PISCIS NOTIUS. 


Piscis Notius, or the Southern Fish is one of the forty-eight constellations of the 
ancients, and appeared already on the sphere of Eudoxus. 


POSITION POSITION 
DESIGNA- MAGNI- —— DESIGNA- MAGNI- ——— 
TION. TUDE. R.A, 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. eee h. m. oa 

a ilar 22.51 —30.15 6 dbl. 5.2 21.41 oi eye 
B dbl. 4.4 22.25 32.58 t 4.4 21.38 33.34 
y dbl. 4.6 22.46 ooueL a 5.6 Pala “Yh 28.21 
6 dbl. 4.4 red 22.49 33.11 be 4.7 Pi An SN 33.34 

€ 4.3 22.34 27.40 P. XX1I,46 4.9 21.11 32.40 
(a 6.7 22.24 26.41 9350 Lac. 5.3 22.00 35.24 
y abl. Daiki 21.54 Tle 24 9352 Lac. 7.5 22.57 36.27 

NOTES. 


a (Alpha) Fomalhaut—Is the brightest star of this constellation. 

« (Kappa)—Noted by Bayer; does not exist. 

9352 Lac.—Is a small star of the 74th magnitude; in rapid motion; 6.96 for one year; the 
greatest after 1830 Groombridge (see our Notes of Ursa Major); motion discovered by 
Prof. Gould, at Cordoba, Argentine Republic, in 1880-1. Mr. Gill, in 1883, gave tor its 
parallax 0//.285+0/.020; if correct, it is one of the nearest stars to us, 711,000 times the 
distance of the earth from the sun, or 65 trillions of miles; time for the light to reach us 
is 11 years and 88 days. 


APPARATUS SCULPTORIS. 


Apparatus Sculptoris, or the Sculptor’s Shop, is a constellation, first introduced by 
Lacaille in 1752. 


POSITION | POSITION 

DESIGNA- MAGNI- Ca — DESIGNA- MAGNI- om —————__, 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. mi. Ca Ibs deny os 

a P. 0, 250 4.2 0.53 ==30) 0) ike) )0y6 5.2 0. 5 —28 .28 
B 9513 Lac. 6.7 23.26 26.24 | 4 Es 0, 79 5.2 0.22 33.40 
yP.XXIII,36 4.4 23.12 33.11 e P.1,168dbl. 5.4 1.40 25.39 
Oy) FO, 0 0 | 158 Lal. 5.4 0 8.30 
192 dbl. 4.6 23.43 28.48 | P.o,111 dbl. 6.5 0.28 35.39 
CPE SOT 2595.2 23.56 SO 2b mt 6.0 red 28.51 27.18 
«1 9741 Lac. 5.D. 0.3 28.39 | * 6.0 org. ot 33.10 


NOTE. 
This constellation, entirely visible from our latitude, contains only three stars above the 
5th magnitude. 


78 CETUS. 


CEmuUs: 


Cetus, or the Sea Monster, is mentioned by Eudoxus, Aratus, Hipparchus and Ptolemy, 
who called it “ Ketos” (the Whale); Hyginus named it ‘‘Orphos,” a fish quite different to 
the whale; according to others, it is the sea monster sent by Neptune to ravage the shores of 
Ethiopia and kill Andromeda. 


POSITION | ae : HOOT 
on. oe Te aint 1980) DEOL. on co R.A. 1880 DECL. 
lois, S604; er hem. es 
a dbl. 94 Org: 2.56 + 3.37 2 4.3 23.58 —18. 0 
B abl. 2.2 yel. 0.! —18.39 | 3 5.2 Bey all Ih 
y dbl. rz 2, + 2.44 | 6 5.1 0. 5 —16. 7 
6 4.0) 2 — 0.11 72 Lal 5A 0. 6 —18.36 
€ 4.5 O34 —12.23 7 4.3 0. 9 —19.36 
¢ dbl. 3.5 1.46 —10.55 | P.O. 91 5.2 0.24 —24.27 
7 dbl. 3.0 Org Lies —10.49 | 12 trip 6.0 0.24 — 4.37 
C) 3.2 1.18 — 8.48 | 13 6.0 0.29 — 4.15 
c dbl. 3.5 yel. 0.13 —9. 31. || 20 5.2 0.47 — 1.47, 
96 «1 5.1 3.13 + 2.55 37 qadl. 5.3 1548 — 8.34 
97 K2 6.2 3.15 + 3.14 2 bin. 6.0 1.14 — 1.8 
x 4.7 2.53 + 8.25 46 5.1 1.20 —15.13 
ue 4.2 2.38 + 9.36 48 5.3 1.24 22.15 
v dbl 5.0 2.30 +5.4 3159 Lal. BZ 1.37 — 4.19 
Go él 4.3 2 aL 3. thy 56 5.0 1.51 —23. 7 
73 €2 4.2 + 7.55 | 61 qadl. 6.5 1.58 — 0.55 
o dbl. We — 3.31 | 66 dbl. 6.0 he ef — 2.58 
7 4.0 —14.92 | 94 dbl. 5.38 Seni — 1.39 
p 4.6 —12.50 = 101, dbl. 8.0 Ws 233 — 8.17 
o 4.7 —15.46 = 106, dbl. 8.5 1.10 7.48 
T 3.4 —16.3 = 147, dbl. 6.0 13 —11.54 
v 4.0 1.54 —21.40 | = 218, dbl. 7.0 2.3 —1.1 
17 ¢! 5.1 0.38 —11.15 | S 7.V. org. 0.18 —10. 0 
19 2 5.5 0.44 117 R 8.V. org. 2.20 — 0.43 
22 3 5.7 0.50 —11.55 | 2598 Lal. 6.V. 1.20 — 4.35 
23 p4 5.9 0.53 —12. 1 | 
x dbl 4.8 1.44 —11.17 | 
NOTES. 


a (Alpha)—Is also called Menkar, B (beta) Diphda, and ¢ (zeta) Baten Kaitos. 

o (Omicron) or Mira—Is a famous variable; the first noticed by David Fabricius, in August, 
1596; the 6th of November, 1779, Mira was nearly as bright as Aldebaran; sometimes it 
comes up to the 1st magnitude and sometimes it stops at the 4th magnitude; in a period 
of about 166 days it came down below the 9th magnitude; the time of the variability 
seems to be 331 days 8 hours and 4 minutes. At each period it remains about 5 months 
invisible to the naked eye, its magnitude being lower than the 6th; then it becomes 
gradually brighter, and visible to the naked eye for about three months, rising as we 
have before mentioned to the 2d magnitude; but its maximum lasts no more than 15 
days. Its spectrum seems to indicate that it is sometimes covered with spots like our 
sun, but the period, instead of being about 11 years, is only 11 months. Mira has a com- 
panion of 9.5 magnitude; distance, 1/ 58”. 


Fig. 135.—Diagram Showing the Variations of Mira. 


CETUS —APPARATUS CHEMICUS—ERIDANUS. 79 


¢ (Zeta)—Double; magnitudes 3.5 and 9; distance, 2/ 45’; easy pair. 

x (Chi)—Double; magnitudes 4.8 and 7.5; distance, 3’ 6”; easy pair. 

y (Gamma)—Double; magnitudes 3.2 and 7; distance, 3’; pale yellow and blue; nice contrast. 

37—Double; magnitudes 5.3 and 7; distance, 51”; in the field will be found a nice pair, magni- 
tudes 8 and 10; distance, 20”; yellow and violet; nice field of small stars. 

66—Double; magnitudes 6.5.and 8; distance, 15”; yellow and blue; elegant pair. 

= 147—Double; magnitudes 6 and 7; distance, 3.5; nice pair. 

v (Vu)—Double; magnitudes 5.0 and 11; distance, 6”; difficult pair. 

6i—Double; magnitudes 6.5 and 11; distance, 39”; difficult pair. 

= 218—Double; near 61; magnitudes 7 and 8.5; distance, 4”.6; nice field. 

84—Double; magnitudes 7.5 and 10; distance, 4”.7; difficult pair; companion lilac. 

42—Binary; magnitudes 6 and 7%; distance, 1”.4; very slow orbital motion. 

7 (Tau)—Is in rapid motion, 3’ 20” in 100 years; will be near 7 (eta) 19,000 years from now 
(Flam., Les Etoiles, page 502). 

Near 6 (delta) there is a stellar nebula, M. 77, easy with an ordinary telescope. 


APPARATUS CHEMICUS or FORNAX. 


Apparatus Chemicus, or Chemical Apparatus, is a modern constellation, having been 
formed by Laeaille, in 1752. 


POSITION POSITION 
DESIGNA- MAGNI- - ————, | DESIGNA- MAGNI- ———— 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DEOL. 
h. m. oe Joey 560% oe, 
Ry LE, 13 3.6 We —29.28 ee O73 5.6 Pale —24,22 
IPs LE 9p 4.5 2.45 32.54 Peet 22 idles 2.29 28.46 
P. I, 168 6.3 1.40 25.45 Pee 200 5.6 2.45 28.26 
Pe ea. 5.5 1.56 30.36 Pe 42 4.9 3.38 32.19 

1 Sel Fe na | 4.8 1.59 29.54 Te MOL Bs} 5.6 3.43 30 
PSL 28 5.4 2: 8 31.18 P. 11,194 dbl. 6.5 2.43 37.55 


NOTE. 


This constellation, entirely visible from our latitude, contains only one star above the 
4th magnitude. 


ERIDANUS. 


Eridanus, the River, also called the River Po, was called at the time of Eudoxus Orion’s 
River, or Potamos (the River); it is the river in which Phaeton, son of Phoebus (the Sun) and 
Clymene, was drowned after trying to drive the chariot of his father; according to mythology, 
Phaeton, unable to manage the fiery steeds, was precipitated into the river by Jupiter to pre- 
vent a general conflagration. 


POSITION POSITION 

DESIGNA- MAGNI- —— DESIGNA- MAGNI- ———_. 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. oe Jas fel Cae 

a(Achernar) 1.6 red 1.33 —57.51 10 p2 dbl. 5.3 2.57 — 8.10 
B dbl. 2.8 ran te 6.15 4969 Lal. 5.7 2.34 9.58 
y dbl. 2.8 3.52 BDL 171 4.5 2.39 19. 5 
6 3.3 3.38 10.10 272 4.9 2.46 21.30 
€ 3.6 3.27 9.52 11 73 4.1 2.57 24. 6 
¢ 4.9 3.10 9.16 16 74 dbl. 3.4 3.14 22.12 
y abi. Bere 2.51 9.22 19 75 45 3.29 22. 2 
é dbl. 2.6 2.54 40.47 27 76 3.9 3.42 23.36 
t 4.2 2.36 40.22 28 77 5.5 3.43 24.15 
Kk 4.2 2.20 48.14 33 78 4.4 3.49 24.58 
A 4.6 5. 3 8.55 36 79 4.4 3.55 24,21 
Be 4.0 4.40 8.28 50 vi 4.7 4.29 30. 0 
v 3.8 4.30 3.36 52 v2 out 4.31 30.49 
é 5.6 4.18 4.1 43 v3 4.0 4.20 34.18 
38 ol 4.0 4. 6 Ye Y) 41 v4 3.3 4.13 34, 6 
40 02 trin. 4.4 4.10 7.47 » abl. 3.5 2.12 1s, oP 
7 4.7 org. 3.40 12.29 x dbl. 3.9 1.51 52.14 
9 pl 5.6 org. 2.55 8. 9 wW 5.3 4.56 Teo 


80 ERIDANUS—LEPUS. 


ERIDANUS—CONTINUED. 


POSITION POSITION 
DESIGNA- MAGNI- —_———. | DESIGNA- MAGNI- - — 
TION. TUDE R.A. 1880 DECL. TION. TUDE. R. A. 1880 DECL. 
h. m. Deg ham: Se 
a) 4.7 4.47 —5.39 53 4.1 4.33 —14.32 
39 A 5.2 Aro) 10.33 | 5A 4.6 4.35 19.54 
62 b, dbl. ye) 4.50 3.22 55 dbl. 6.5 4.38 eral 
Bike 5.8 4.32 2.43 60 5.0 4.45 16.26 
4 Bot 2.62 24.21 64 4.8 4.54 12.42 
5 5.4 2.54 PRY Pane 251 5.8 4.1 27.59 
AB: 5.3 Pode less 22.58 Peng loe 5.2 4.34 12.21 
17 4.7 3.25 D2d 9284 Lal. 5.V. 4.50 16.37 
20 5.3 3.9L 17.52 P. ILI, 88 4.V. 3.26 41.49 
32 dbl. 4.7 3.48 Bio) ti 6.7 org. 4,28 12 
35 5.3 3.00 1.53 H. IV, 26 ned. 4.9 13. 3 
45 5.4 4.26 0.18 
NOTES. 


This constellation is not entirely visible from our country, and its brightest star, a (alpha) 
or Achernar, which means “end of the river,’’ will be found on our little map of the Southern 
Constellations. (Page 66.) 8 (Beta) is also called Cursa and y (gamma) Zaurac. 

32 Double; magnitude 4.7 and 7; distance, 6.7; very nice pair; topaz and marine blue; beauti- 
ful colors. 

o2 (Omicron2)—Trinary; magnitudes 4.4-9.5 and 10.5; distances, for 1885, 82’ and 4”; the com- 
panions are only 4” apart, and revolve around each other in 139 years. This beautiful 
system has been observed for parallax 

By. Gaill ANUS 88 2p, cos Aepeca ecole x oie aserersre eicteracsreteteeeniete eis evra eicteleaistkete 0/’.166 +0/7.018 
BYSASAD I Lal] aTiek S835 aaeieeeree erase eerste tetera eter tetet tater retarel= 0/.223 +0/’.020 

Taking 0”.19 for the average, this trinary would be 1,086,000 times the distance from the 
earth to the sun, or 100 trillions of miles, and the light would have to travel more than 17 years 
to reach us (Revue d’ASt., 1889; page 446). It has ‘‘one of the greatest proper motion,” 4.10 
per year, apparent diameter of the moon in 500 years; direction S. W., toward y (gamma), 
near which it will be in 9,000 years; it was near & (zi) 5,000 years ago. 

o! (Omicron!)—Has no perceptible proper motion. 

39 A—Double; magnitudes 5.2 and 9; distance, 6”.4; beautiful pair; yellow and blue. 

62 h—Double; magnitudes 5.9 and 8; distance, 64’; easy pair. 

55—Double; magnitudes 6.5 and 7; distance, 10”; nice pair. The star 56, at 20 minutes from 
55, also appears in the field. 

6 (Theta)—Is also a double star, and was noted of 2.6 magnitude in 1873; of 2.8 in 1871; of 3d in 
1870, and of 3.3 in 1862. 

H. LV, 26—South of 39 A is a very bright circular nebula looking like a star not exactly at the 
foeus of the telescope. ; 

Many stars of this constellation offer notable variations of magnitude. 


LEPUS. 


Lepus, or the Hare, is also one of the forty-eight constellations of the ancient Greeks, 
who used to call it ‘‘ Lagos;”' the Latins named it ‘‘ Lepus,” the Arabs ‘ Al-arnab;’’ all of 
which mean the same thing. 


POSITION POSITION 

DESIGNA- MAGNI- los re TE ee = TEN DESIGNA- MAGNI- = a 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
ham, Oe: hem. ey le 

a dbl. Qi Beat —17.54 MB 3.4 Ss @ —16.21 
B dbl, 2.9 5.23 20.51 v 5.7 5.14 12.26 
y trip. 3.5 5.40 22.29 17 5.5 6. 0 16.29 
6 3.7 5.46 20.5: P. IV, 285 5.5 4.56 20.14 
€ 3.1 red 5. 0 22.32 P.1V,289 5.4 4.58 26.27 
4 3.6 5.42 14.52 Po. 35 5A 5.1 27. 4 
n 3.8 5.51 14.12 Ba Vaa0) 5.4 5.17 24.53 
6 Bee 6.1 14.56 10063 Lal. 4.9 5.15 21.22 
c dbl. 4.4 Bae 125 1 R 6.V. red 4.54 14.59 
« dbl. 4.2 5. 8 3. 5 M. 79 neh. 5.19 24.38 
IN 4.1 5.14 Sa) * cl. 4.55 13.39 


LEPUS—COLOMBA—ANTLIA PNEUMATICA. 81 


NOTES. 
a (Alpha)—Is also called Arneb. : 


k.—The principal curiosity of this constellation is the variable R, visible in a small telescope 
below 64 on the line passing through a (alpha) and « (mw). Hind, who discovered it in 
1845, said that it is ‘‘of the most intense crimson, resembling a drop of blood on the black 
ground of thesky.” It is not visible to the naked eye, and varies from the 6%th to 84th 
magnitude in a period of 488 days, which also varies. At 1°4/ south of R there is a 
nice field of small stars. 

y (Gamma)—Double; magnitudes 3.5 and 6.5; distance, 1/33”; easy pair; triple in large tele- 
scopes. 

« (Kappa)—Double; magnitudes 4.2 and 8.5; distance, 3”.7; nice pair. 

« (Jota)—Double; magnitudes 4.4 and 12; distance, 13”; companion too small for common tele- 
scope. 


8 (Beta)—Double; magnitudes 2.9 and 11; distance, 3”; too close, and companion too small for 
ordinary telescopes. 


COLOMBA. 


Colomba, or the Dove, is a constellation generally attributed to Augustin Royer, in 1679; 
some said it was introduced by Bartschius in 1624, but it already appearsin Bayer’s Atlas in 1603. 


POSITION POSITION 
DESIGNA- MAGNI- ———_—_——_—_-. DESIGNA- MAGNI- 
TION. TUDE R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m 5h a h. m. Pot 
a (Phact) 2.5 5.35 —34. vl 6.4 5.33 areh eay 
B 29 5.47 35. v2 5.3 5.33 28.46 
y dbl. 4.5 5.53 35 é 5.4 5.51 30. 8 
6 3.9 6.18 33 | 0 5.1 5.13 o,f 
€ 4.1 Did SO rl 6.V Sons 42.17 
n 4.0 red 5.56 42. 2 Dai 6. 4 2.08 
é oe 6. 4 37. o 5.6 Dae 31.24 
K 4.8 6.12 35. Os 6.4 5.) 29.16 
r 5.2 5.49 33.50: | 2228 Lac. 6.3 6.15 34.21 
va 5.4 5.42 32.21 2234 Lac. 6.0 6.16 34. 5 
NOTES. 


In this constellation ¢ (zeta), « (iota) and p (rho) have no star corresponding to them: 
they do not appear in any catalogue or map. 

6 (Delta)—Varies from the 4th to 5th magnitude. 

7 (Eta)—Also varies from the 4th to the 5th magnitude; this star is generally inserted in Argo 
Navis. As there is another star in this constellation having the same letter, it may 
cause confusion; 4 (eta) of Colomba is very red. 

72 (Pi 2)—Varies from 44th to 6th magnitude; 7! (pi 1) varies also, and these two stars are 
sometimes seen of same magnitude. 


ANTLIA PNEUMATICA. 


Antlia Pneumatica, or Air Pump, is a new constellation formed by Lacaille, in 1752. 


POSITION | POSITION 

DESIGNA- MAGNI- en DESIGNA- MAGNI- oF 

TION. TUDE. R.A. 1880 DECL. | TION. TUDE. R.A. 1830 DECL. 

h. m. nes heen Oil 

a 4,4 10.22 —30.27 | ¢2 6.3 9.26 —31.20 

B 6.0 11. 4 31.42 | 7 dbl. 5.6 9.54 35.19 

y Tipe 10.19 PA) 6 5.2 9.39 27.13 

P. X, 66 5.7 10.19 37.24 | Bal 10.51 36.29 

6 dbl. 6.0 10,24 30.0 | * 7.0 red 10. 7 34.44 

€ 5.0 red 9.24 apa | : 6.5 org. 10.30 88.57 
ra 6.1 9.26 31.22 | 

NOTES. 


This constellation was formed by Lacaille by taking some isolated stars between Argo 
Navis and Hydra; the brightest does not attain the 4th magnitude. There have been some 
changes for most of them since 1752; for example, ¢ (epsilon) is now of the 5th magnitude and 
should be immediately after o (alpha); it was of the 6th magnitude then; y (gamma) was of 
the 5th magnitude then and is now inyisible to the naked eye. 


OD 
bo 


ARGO NAVIS. 


ARGO 


NAVIS. 


Argo Navyis, or the Ship, is the ship used by Jason and the Argonauts to go to the dis- 
covery of the ‘‘ Golden Fleece.” This constellation is the largest of all and one of the oldest, 
appearing in the Greek sphere during Eudoxus’ time, 4th century B. C. 


DESIGNA- 
TION. 


a (Canopus) 
Vv 
a 
L2 dbl. 
7 
o dbl. 
n abl. 
k dbl. 
U 
CG 
2994 Lac. 
3001 Lac. 
1g 


DESIGNA- 
TION. 


SA R= fep) SOSH Tae 


DESIGNA- 
TION. 


y dbl. 
é 
b dbl. 
° 
d 
6 dbl. 
a 
ce 


DESIGNA- 
TION. 


b 
a 


MAGNI- 
TUDE. 


1.0 

3.5 

3.2 
3.V. 
2.7 red 
Brome 
Da 

4.5 

4.2 red 
3.6 red 
oh) 
6.V. red 
4.3 


MAGNI- 
TUDE. 


3.7 
2.1 
4.7 
4.0 
4.8 
3.8 
4.3 
2.0 
4.8 
2.5 
4.V. 
3.3 
3.6 


MAGNI- 
TUDE. 


3.0 
4.6 
4.1 
4.0 
4.4 
2.2 
4.1 
4.6 


MAGNI- 
TUDE. 


4.4 red 
3.8 


PUPPIS. 
POSITION 
ae ae DESIGNA- 
B.A. 1880 DECL. TION. 
hea one 
6.21 —52.38 a 
6. ASD D 
6.47 50.28 J 
Hi} 44.26 ¢ 
7A3 36.53 p dbl. 
7.26 43. 3 = 1120, dbl. 
M29) 23.12 = 1121, dbl. 
7.34 26.32 = 1138, dbl. 
7.39 28.40 M. 46 
7.41 37.41 M. 93 
7.44 24.34 18h JOG BY) 
7.44 40.21 H. VIII, 38 
7.46 46, 4 
CARINA. 
POSITION 
a a DESIGNA- 
R.A. 1880 DECL. TION. 
hey as Or 2 
7.54 —52.39 qd 
8.20 ehh I 
8.38 59.20 al 
8.52 60.11 t2 dbl. 
Oh Wa Uh 8 
9. 8 8.28 p 
Oh 61.49 6 
9.12 69.13 7] 
9.13 layin 3 U 
9.14 58.46 x 
9.42 (oi lols R 
9.44 64.31 neb. of 4 
10.11 69.26 cel. and * 
VELA. 
POSITION 
—_ DESIGNA- 
R. A. 1880 DECL. TION. 
h. m. Some 
8. 6 —46.59 nN 
8.34 42.34 K 
8.37 46.13 y 
8.37 52.30 N 
8.40 42.12 ob 
8.42 54.16 q 
8.42 45.36 p 
9. 0 46.37 nm 
MALUS 
POSITION 
oo DESIGNA- 
R.A. 1880 DECL. TION. 
h. m. Ca 
8.35 — 34.53 C 
8.39 32.45 e dbl. 


ES ie 
ao 


SIO WwW Db 


obawk ae 


“I 


POSITION 


_ a a 
R.A. 1880 DECL. 


Dbeeme ore 
7.48 —40.16 
7.48 38.33 
7.50 47.48 
(1338) 39.40 
8.02 23.58 
7.30 14.13 
7.31 14.13 
7.40 14.23 
7.36 14.33 
Meee) Donon) 
7.36 14.27 
7.31 14.13 

POSITION 

—S 
R.A. 1880 DECL. 
h. m. ib 
Lords —60.44 

10.22 73.25 

10.32 58.56 

10.34 58.33 

10.24 58. 7 

10.28 61. 4 

10.39 63.46 

10.40 Se. 3 

10.49 58.13 

11. 4 58.19 
9029) 62.16 
10.40 W]e 83 
iow. 60.30 

POSITION 
ee 

R.A. 1880 DECL. 
h. m. ete 
9. 4 —42.57 
9.19 54.30 
9.26 39.56 
9.28 56.30 
9553: 54. 0 
10.10 41.31 
10.32 47.36 
10.42 48.47 

POSITION 

R.A. 1880 DECL. 
h. m. Oey. 
8.45 —27.16 
9.05 29.58 


ARGO NAVIS. 83 


NOTES. 


This is the largest of all constellations, but we can see only a part of it, the rest being 
too far in the Southern Hemisphere, (Refer to our map of the Southern Constellations, 
page 66, for everything that does not appear on our planisphere.) 

H. VIII, 38—The second nebula in the direction of Sirius to y (gamma) Canis Majoris, is a 
nice cluster; visible to the naked eye, with two double stars in the field. 
M. 46—Is a circular cluster composed of small stars shining like diamond dust, near which 

appears the remarkable planetary nebula H. 1V,39. (See near 38.) 

v (Nu)—Is a beautiful blue star; color very rare in single stars. 

a (Alpha) Canopus—The brightest star after Sirius; is too far south to appear on our plani- 
sphere; it could be seen from all points south of the 37th degree of latitude. 

» (Eta)—Is the famous variable of this constellation, and one of the most remarkable, but 
not visible from our latitude; here we give the table of the variations observed, the 
years, and the names of the observers: 


YEARS. | MAGNITUDE, | OBSERVERS. YEARS. MAGNITUDE. | OBSERVERS. 
| 

1677 | 4 | Halley. 1858 2.6 | Powell. 

1751 2 Lacaille. 1860 BID) | Tebbutt. 
1811-15 4 Burchell. 1862 4.3 Tebbutt. 
1822-26 2 Fallows, Brisbane. | 1864 | 5.0 | Tebbutt. 

1827 | Burchell. 1866 5.6 Tebbutt. 

| 2 Johnson, Taylor. 1868 6.1 Tebbutt. 
1834-37 | 114 John Herschel. | 1870 6.5 Tebbutt, Gould. 
1 Maclear. | 1872 6.8 Tebbutt. 
8 Nearly as Sirius} Maclear. 1874 7.0 Tebbutt. 
1844-54 1 | Jacob, Gilliss. 1876 72 Gould. 
1856 1.5 | Powell. 1878 | 7.4 Gould. 


Since 1867 it is not visible to the naked eye. Is the variation periodical? Will it come 
brighter again? So far we do not know. 


Fig. 136.—The Great Nebula in Argo Navis. 


n (Eta) is near the center of the famous nebula 2197 of J. Herschel’s general catalogue, 
which occupied nearly one degree; like the great nebula of Orion, it can not be resolved 
into stars. Sir J. Herschel undertook and succeeded in illustrating this beautiful object; 
it shows 1,203 stars, all measured and properly located by this hahbile observer; the light 
must take thousands of years to come from there, and is most likely not as it appears to 
us now. The region of the “ Milky Way ” near this nebula is one of the richest in stars, 
and J. Herschel counted 250 of them in a field of 15 minutes in diameter and 147,000 in 47 
square degrees! (Fig. 136.) 


84 CENTAURUS. 
CENTAURUS. 
Centaurus, or the Centaur, is most likely the same Cheiron already spoken of in Sagit- 
tarius. The Centaurs were a nomadic tribe of Thessalian race; as they were excellent horse- 


men, they were fabled as being half man and half horse. 


This constellation appears in the Greek sphere in Eudoxus’ time, and is certainly older. 


POSITION 
DESIGNA- MAGNI- — ——-——. | DESIGNa- MAGNI- 

TION. TUDE. R.A. 1880 DECL. TION. TUDE. 

een oe 

a dbl. 1.0 yel. 14.31 —60.20 &2 4.8 

B 1.5 13.55 59.48 ol 52 

y dbl. Ops) 12.35 48.18 o2 (ayia) 

5 2.8 12, 2 BOSS 7 4.3 

€ 2.6 13.32 52.51 p 4.5 

¢ dbl. Pia 13.48 46.42 o 4.3 

n ed) 14.28 41.38 T 4.4 

6 2.3 14. 0 35.47 vi 4.2 

t 3.0 13.14 36. 5 v2 5.0 

k S.0 1451 41.37 co) 4.1 

Xr 3.4 11.30 62.21 x. 4.8 

be 3.4 13.42 41.53 vu 4.4 

v out 13.42 41.5 wo Cle 

é1 5.8 as tay 48.53 Ley 6.V. red 

NOTES. 


POSITION 


R.A. 1880 DECL. 
h. 
13. 
ON 
11. 
asks 
1215) 
12), 
12. 


13. 


This constellation is too far south to be seen entirely from the United States; it con- 
tains the nearest star to us, which is also one of the most interesting doubles. 


a (Alpha)—Binary; magnitudes 1st and 2d; the components revolve around each other in 84 
years; the plane of the revolution forms an angle of 79° with the plane perpendicular to 
our vision, and consequently the ellipse appears more than twice as long as it really is. 
We give herewith the principal measures of the angle and distances of the two stars 
since John Herschel’s observations: 


DISTANCE. 


wean. OBSERVERS. ANGLE. | 
ASSITT Oe RLCLS Chel anc yeni e Saat eee PANT S5) 
1840 | IVER ICDS Pre, apy ce otciein ahha n orcas toes ee ae 223°2 
TSBO RL TACO Dee eee, crea, etn ce meee 250°7 
onan nee 307°0 
TEGO MEP OWL Sera cege sis) stich ener 347°0 
ISTO SBP OW Clie re pees ct eee eee eny a eee 22°0 
TST SM Gabe oe setts session eae tem seoe ciel aL OOD 
1880 | GRTILS Bees Sa staat: oe ace were emissary eer 165°0 


The companion was noted of 4th magnitude before 1830 by Feuillee, Lacaille, Brisbane 
and Dunlop; of 3d magnitude by J. Herschel, in 1835; it is now of the 2d magnitude; its 


color is orange. 


a (Alpha) is also in 
rapid motion, 3”.67 per year; 6 min- 


utes in 100 years. If this motion con_ 
tinues it will pass very near B (beta); ( 


in 12,000 years it will be in the 


Southern Cross, and in the 500th cen- 
tury it will be near y (gamma) of 


Argo Navis 


ee 


ae 
True 


= 


Fig. 137.—Apparent Orbit of a 


Pd 


CENTAURUS. 85 


We give below the measures of its parallax at different times: 


OBSERVERS. PARALLAX. | OBSERVERS. PARALLAX, 
| p KIOSKS YOO, TheSHa soa ano doson onooull ale: onan Gill SSB rn nanan cote ens a 0.747 +0/.018 
Henderson and Macleay, 1842. ...0/.913+0/.064 | (Ci Habe ooleanpoeode shan cane anodl cidbaseli eon ly( 
MajeleaneiSode yee canoe sea. ae Oe IEE O7.034. | LD cbuy Gg UKY A roa aanantretecn means 0.783 +0/.028 
Mice tas LSG4e eee eae ee ese ae 022-0066 Elkins 1S83rccscie. Bee eee Oar OT OR= OMA Onin 


The last four are the result of careful micrometrical measures, and in taking their 
average, 0”.75, it represents 275,000 times the distance from the earth to the sun, or 25 trillions 
of miles, and the light travels 4 
years and 128 days to reach us 
(Revue d’Ast., 1889; page 443). 
A fast train going at the rate 
of 60 miles an hour would have 
to run for more than 47 mil- 
lion 500 thousand years with- 
out stopping before arriving 
on this sun, which, as we said 
before, is the nearest to us. 
a (Alpha) is the standard of 
stars of lst magnitude. From 
the photometrical measures of 
Sir J. Herschel, the light of a 
(alpha) equals 1-27,000th of the 
light of the full moon; the full 
moon 1-800,000th of the light of 
the sun, consequently it would Fig. 138,—Real Orbit of a 
take 22 millions of stars of the same magnitude to produce as much light as the sun; it 


ON 


Zs 


would take only 5,400 stars like Sirius to give the same result. Seen from a Centauri, 
our sun is only a star of the 2d magnitude; if they were revolving around their center 
of gravity the revolution would take about 13 millions of years to be accomplished. 
8 (Beta)—The parallax of this star is given as below: 
Maclear, in 1842-3......  0.470+0/.444 
Meesta, in 1860-4....... 0/173 £0’.0T0 
Gill, in 1882 ............—0/.017+0/.072 
The last one considered as most 
correct, being “negative,” indicates that 
B (beta) is too far to calculate its distance 
(Revue d’Ast., 1889; page 449). 


w (Omeya)—Is the beautiful cluster, vis- 
ible to the naked eye as a star of the 
4th magnitude; it is the finest cluster 
of the heavens; its shape is nearly 
spherical. and it contains several 
thousand stars in a size about two- 
thirds of the apparent dise of the 
moon. It could be seen near the 
horizon passing the meridian at 
midnight, the 10th of April. 


Fig. 139,—Cluster w 


86 LUPUS— ARA —CORONA AUSTRALIS. 


LUPUS. 


Lupus, or the Wolf, is an old constellation, mention of it being made by Eudoxus; the 
Greeks also called it the Ferocious Beast. It most likely represents Lycaon, King of Arcadia, 
struck by lightning and changed into a wolf by Jupiter, whom he had offended, 


POSITION POSITION 
DESIGNA- MAGNI- oF DESIGNA- MAGNI- oo 
TION. TUDE, R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. Oe tt h. m. Sam 
a 2.6 14.34 —46.52 A 4.8 Te —44.48 
B 2.8 14.51 42.39 w dbl. 4.8 15.10 47.26 
y dbl. 3.2 Bef 40.46 | a dbl. 4.3 14.57 46.35 
6 3.7 red 15.13 40.13 p 4.5 14.30 48.54 
e dbl. all 15.14 44.15 pl 3.6 red 15.14 35.50 
¢ dbl. 3.6 5. 4 51.38 p2 5.1 15.15 36.26 
y abl 3.7 15.52 38. 3 x 4.2 15.43 33.15 
6 4.9 15.59 36.29 + Lac. Doves 15.35 34.19 
t 3.8 14.12 45.30 6380 Lac. 5.9 red 15.21 46.19 
« dbl. 4.2 15. 4 48.17 
NOTES. 


This constellation is almost entirely visible from New York, Chicago and San Francisco, 
but very close to the horizon; it is composed of stars of small magnitude; the brightest one, 
a (alpha), being only a little above the 3d. 
$1 (Phil)—Is very red; it was noted of the 4th magnitude in 1751; of the 5th in 1825; of the 

4.2 in 1836; of 42gds in 1860, and of 3.6 in 1878. 


ARA. 


Ara, or the Altar, appeared in the sphere of Eudoxus, and was introduced most likely 
to perpetuate a sacrifice to the gods—perhaps apropos of the Argonauts’ expedition. 


POSITION | POSITION 

DESIGNA- MAGNI- —————— DESIGNA- MAGNI- (SS 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
lila fal, | Joy foal Cem 

a2 abl. 2.9 17.22 —49.47 | 2 5.9 16.53 —53. 3 
B 2.8 17.15 55.25 | G 3.2 red 16.49 55.48 
y dbl. 3.6 17.15 56.15 | 7 38 16.39 58.49 
6 dbl. 3.7 17.20 60.35. @ dbl, 3.9 17.57 50. 6 
el 4.2 16.50 52.58 | * 5.V. 17.30 45.24 

NOTE. 


This constellation is too far south to be seen entirely on our planisphere, a (alpha) and 
6 (theta) only touching the horizon at 9 p. m., at the end of July and beginning of August. 


CORONA AUSTRALIS. 


Corona Australis, or the Southern Crown, is one of the forty-eight constellations of the 
ancients, being already mentioned by Eudoxus and Aratus. 


POSITION | POSITION 
DESIGNA- MAGNI- - — DESIGNA- MAGNI- —_—_ 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. om h. m. oe 
a 4.2 1 i —38. 5 y bin. 4.6 18.58 37.14 
B 4.1 19. 2 39.32 
NOTES. 


This constellation contains only three stars above the 5th magnitude. 


y (Gamma)—Binary; magnitudes 5.5 and 5,5; distance, 1.5; close pair; in very rapid orbital 
motion; revolution, 55 years. 


INDUS— GRUS— PHGENIX — HOROLOGIUM. 7 


87 
INDUS. 
Indus, or the Indian, is a modern constellation, formed by Bayer in 1603. 
POSITION POSITION 
DESIGNA- MAGNI- = — — DESIGNA- MAGNI- ——— 
TION. TUDE. R. A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
1G aaa, ual h. m. els 
a dbl. 3.1 20.29 —47 .43 € 5.2 21.54 
B 3.7 20.45 58.54 ¢ 5.3 20.41 
y 6.3 21.18 55.11 7 4.7 20.35 
6 4.8 21.50 55.34 | é@ abl. 4.6 2A AL 
NOTES. 


With the exception of a (alpha) and ¢ (zeta) all the stars of this constellation are too far 
south to be seen from our latitude. 
y (Gamma)—Was of the 4%th magnitude, but is now hardly visible to the naked eye. 
e (Epsilon)—Is in rapid motion, 4”.60 per year, and will reach the south pole in 50,000 years if 
nothing occurs to retard its present motion. Its parallax has been tried and found to be: 


BY, lkimamd! Gall aT S83a yeeerscns jer qtr hc eiele aisiers aietoete ciciere 0/274 +0 .027 
BysblkinginMd’Ss3" noes vee oe wees ees 0%194497,019 


The average, 0.22, represents 937,000 times the distance of the earth from the sun, or 87 
trillions 500 billions of miles, and it takes the light 14 years and 146 days to reach us. 


GRUS. 
Grus, or the Goose, is a modern constellation, formed by Bayer in 1603. 
POSITION POSITION 
DESIGNA- MAGNI- ==: DESIGNA- MAGNI- —— 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DEOL. 
ho m. OT h. m rn lf 
a 2.0 22). 1 a2 € 3.e 22.41 —51 .57 
B PSP K EOL 22.35 47.31 ¢ 4.0 22.54 53.24 
Y 3.0 21.47 ORDO! q 6.1 22.38 54. 8 
61 4.2 22.22 44.7 6 dbl 4.2 23. 0 44.10 
2 dbl. 4.4 22.23 Bs) eee 3.9 23. 4 45.54 
NOTE. 
The southern part of this constellation is not visible from our latitude. 
PHCENIX. 
Phoenix, or the Phenix, is a modern constellation, formed by Bayer in 1603. 
POSITION | POSITION 
DESIGNA- MAGNI- = SS DESIGNA- MAGNI- _— eae 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. k. A. 1880 DECL. 
Ini pale he ath h. m. oes 
a 2.4 0,20 —42.58 | € 3.8 0. 3 — 46.24 
B 3.3 ale i 47.22 ¢ dbl. 4,2 1.3) 55.53 
y 3.4 red 1.23 43.56 y Abi. 4.5 0.38 58. 7 
) 4.0 1.26 49.42 
NOTE. 


The southern part of this constellation is not visible from our latitude. 


HOROLOGIUM. 


Horologium, the Horoscope or the Clock, is a new constellation, formed by Lacaille 
in 1752. 


POSITION | POSITION 

DESIGNA- MAGNI- —o DESIGNA- MAGNI- _ ————— 
TION. TUDE. B.A. 1880 DECL. | TION. TUDE. R.A. 1880 DECL. 
h. m. he! h. m. Os: 
A 3.8 4.10 —42.35 | 6.1 2.43 —64.13 
foe 5.2 2.57 64.33 | 8 5.3 4.7 42.18 

B 4 1390 Lac. 7.0 3.56 44.15 | 

NOTE. 


Only a part of this constellation rises above the horizon in our latitude. 


8s RETICULUM — XIPHIAS— PLUTEUM PICTORIS— PISCIS VOLANS. 


RS Ric WEIN 


Reticulum, or the Reticule, is a new constellation, formed by Lacaille in 1752. 


POSITION POSITION 

DESIGNA- MAGNI- ee Soa | DESIGNA- MAGNI- a = = 

TION. TUDE. Read 1co0) HCL TION. TUDE. R.A. 1880 DECL. 

h. m. eae | he mn. Cie 

a dbl. 3H) 4.13 —62.46 € 4.6 4.15 —59.35 

B 3:9 3.43 65.11 ¢1 5.9 Siena) 63. 2 

y 4.7 red 3.59 62.30 62 5.7 3.16 62.58 
$ 4.7 3.57 61.44 

NOTES. 


This southern constellation is never visible from our latitude. 


¢ (Zeta)—Is a double star visible to the naked eye; magnitudes 5.7 and 5.9; in rapid motion 
toward the region where we come from. 


XIPHIAS OR DORADO. 


Xiphias, Dorado, or the Craver, is a constellation formed by Bayer in 1603. 


POSITION | POSITION 
DESIGNA- MAGNI- - ————— | DESIGNA- MAGNI- = SSS 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. oot | h. m. ali 
a dbl. 3.1 4.32 —55.17 | ) 4.5 5.45 — 65.46 
B 3.9 5,33 62.34 | € 5.1 5.50 66.56 
y 4.4 4.18 51.47 | 6 4.8 One 57.38 

NOTE. 


No star of this constellation ever rises above the horizon in our latitude. 


PEVUmE UNS eGmORIS: 


Pluteum Pictoris, or the Easel, is a new constellation, formed by Lacaille in 1752 


ioc. 

POSITION | POSITION 
DESIGNA- MAGNI- - ——_——— | DESIGNA- MAGNI- — — 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R. A. 1880 DECL. 
lols, sent, See Dens Oe 
a aris 6.47 —61.49 | y 4.7 5.48 —56.12 
B 3.9 5.45 led | § 5.2 6. 8 54.57 

NOTE. 
This southern constellation is never visible from our latitude. 
PISCIS VOLANS. 
Piscis Volans, or the Flying Fish, first appears in Bayer’s atlas in 1603. 

POSITION | POSITION 
DESIGNA- MAGNI- = —————, DESIGNA- MAGNI- = FF 
TION. TUDE. k. A. 1880 DECL. TIO’. TUDE. R.A. 1880 DECL. 
h. m. of! Jol Tans Sees 
a 4.2 9.1 —65.55 e dbl. 4.5 8. 8 —68.16 
B 3.9 8.25 65.44 | ¢ dbl. 4.3 7.44 72.19 
y dbl. 3.8 (em) 70.18 | 7 abl. 4.5 8222 Tisha, 109) 
§ 4.1 UC oaly 67.44 | édabl. 4.5 8.39 70. 0 

NOTES. 


This constellation is never visible from our latitude. 


In this constellation « (alpha) varies from the 3%th to the 5th magnitude; B (beta), 
y (gamma) and 6 (delta) from the 4th to the 5th magnitude; « (epsilon) from the 4.5 to the 6th 
magnitude, and ¢ (zeta) from the 4.3 to the 5.7 magnitude. 


CHAMALEON — APIS— CRUX — CIRCINUS. 89 


CHAMALEON. 
Chameeleon, or the Chameleon, is a constellation formed by Bayer in 1603. 


POSITION POSITION 
DESIGNA- MAGNI- a a | DESIGNA- MAGNI- = A 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
leks ae, ol h. m. o 7 
a 4.2 8.22 —716.32 y 4.4 10.34 —17.59 
B 4.6 12.11 78.39 6 dbl. 4.8 10.45 79.54 
NOTE. 


This constellation is never visible from our latitude. 


APIS oR MUSCA. 
Apis, the Bee (also called Musca, the Fly), is a small constellation formed by Bayer in 1603. 


POSITION POSITION 

DESIGNA- MAGNI- - ————— | DESIGNA- MAGNI- = ————s 
TION. TUDE. R.A, 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. et hems ey 
a 29 12.30 —68.29 ¢l 6.5 red 12-15 —67.38 
B 3.4 12.39 (Te 1) ¢2 5.8 12.15 66.51 
y 4.0 12.25 71.28 | A 3.8 11.40 66. 4 
6 Sell 12.54 70.54 | Be 5.3 red 11.438 66. 9 

€ 4.7 zea alirel 

NOTE. 


This constellation is never visible from our latitude. 


CRUX. 


Crux, or the Cross, was part of the constellation Centaurus; it is mentioned by Hip- 
parchus in the 1st century B. C., and was introduced by Augustin Royer in 1679, but a cross 
already appeared in Bayer’s Atlas in 1603. 


LO SLETROS | POSITION 

DESIGNA- MAGNI- SSS DESIGNA- MAGNI- —————__ 
TION. TUDE. R.A. 1880 DECL. oe TION. TUDE. R.A. 180 DECL. 
h. m | h. m. aa 

a dbl. 1.6 12.20 —62.26 | q Abi. 4.7 ji! —63.56 
B 1.8 12.41 59. 2 61 4.7 11.57 62.39 
y dbl. 2.0 red 12.25 56.26 | 2 5.3 11.58 62.30 
6 3.4 12. 9 58. 5 5.7 12.39 60.19 
€ 4.0 2745 59.44 - kK eke) 6.7 red 12.47 59.43 
¢ dbl. 4.6 12.12 63.20 8.5 red 12.40 59. 2 

NOTES. 


This beautiful Southern Constellation, traversed by the ‘t Milky Way,” is very rich and 
contains no less than three stars of the 1st magnitude, but it is too far south to be seen from 
our latitude. 

« (Kappa)—Is hardly visible to the naked eye; offers in the field a beautiful cluster of 110 
stars of every color, among them one ruby, one marine blue, two emerald and three 
pale green; the white stars shine like diamonds. 

y (Gamma)—Has a beautiful spectrum, very interesting, similar to the spectrum of @ (alpha) 
ot Hercules and Betelgeuse, and some lines indicating the presence of water in its atimos- 
phere in a vaporous state. The dark spot in the ‘‘ Milky Way” between the Cross and 
Apis is the famous ‘Coal Sack,” also called Macula Magellanee. 


CIRGINUIS: 
Circinus, the Compasses, is a constellation formed by Lacaille in 1752. 
POSITION POSITION 
DESIGNA- MAGNI- = =e DESIGNA- MAGNI- (i 
TION. TUDE. R.A. 1880 DECL. TION. TUDE. R.A. 1880 DECL. 
h. m. ea h. m. ORs 
a dbl. 3.5 14.33 —64.27 y dbl. 5.2 15.14 — 58.53 
B 4.7 15. 8 58.21 
NOTE. 


This constellation is never visible from our latitude. 


90 


TRIANGULUM AUSTRALIS —APUS — PAVO — TOUCAN, 


TRIANGULUM AUSTRALIS. 


Triangulum Australis, or the Southern Triangle, is a constellation formed by Bayer 


in 1608, 
POSTTION 


DESIGQNA- MAGNI- DESTIGNA- 
TION, TUDE. TION, 
a 2.2 red 16.36 -US.48 y 
8 Rye | 15.44 6.3 
NOTE. 


This constellation is never visible from our latitude. 


APUS: 


Apus, the Indian Bird or Paradise Bird, 


POSTTION 
DESTIGNA- MAGNI- = EN. DESIGNA- 
TION, TUDE, R.A. 1Ss0) DECL, TION. 
h. m, ps 
a 4.0 14.83 —TS8.32 y 
8 abl. 4.5 red 16.26 77.16 
NOTE. 


This constellation is never visible from our latitude. 


PAVO. 


POSTTION 
MAGNI- — a, 
TUDE. R.A. ISSO DECL. 
h. m. a 
3.1 1.8  —68.14 


is a constellation formed by Bayer in 1603, 


POSITION 
MAGNI- _ a 
TUDE. R.A. ISSO DECL. 
h. m. se 
3.9 16.15 —TS .37 


Pavo, or the Peacock, is of recent origin, and was formed into a constellation by John 


Bayer in 1603, 


POSTTION } 
DESIGNA- MAGNI- | Sgt eee RAT SE TES Ra DESIGNA- 
TION. TUDE, R.A. 1880 DECL. TION. 
h. m Sor 
a 31 20.16 57. 7 t 
8 3.8 20.34 66.38 x 
y 4.5 21.16 65.09 A 
8 3.5 red 19.57 66.29 ul 
€ 4.0 19.46 T3.15 n2 
€ dbl. 4,2 18.29 71.32 n 
) 38 17.34 64.40 7 
e 6.1 18.37 65.12 * 
NOTES. 


This constellation is never visible from our latitude. 

a (Alpha)—Is a bright starof nearly the Ist magnitude. 

« (Tota)—Does not appear in the last catalogue of Lacaille, 
changed magnitude; it is now of the 6th, 

« (Kappa)—Vatries from the 4th to the 6th magnitude. 


TOUCAN. 


The Toucan was formed into a constellation by John Bayer in 1608, 


POSITION 
DESIGNA- MAGNI- _ ——— DESIGNA- 
TION. TUDE. R.A. 1880) DECL. TION, 
h. m. aye 
a 2.8 red 22.10 —60.51 € 
8 dbl. ay 0.26 63.37 
y 4.0 23.10 58.54 32 Herschel 
§ dbl. 48 22.19 65.34 


POSTTION 
MAGNI- ———— =. 
TUDE. R.A. 1880 DECL. 
h. m. a 
oS 17.59 —2. 1 
Vv. is.44 67.28 
4.5 Is.41 
5.9 red 19.48 67.16 
5.6 red 19.50 67.17 
48 18.20 62.21 
4.6 17.57 63.40 
7.0 very red = 17.38 57.40 
nor in Brisbane; it must have 
POSTTION 
MAGNI- —_—_—e—e—s ese 
TUDE, R.a. WSO DECL. 
h. m. os 
4.5 23.4 —66 14 
4.1 O14 65.35 
el. 0.19 72.45 
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OLD AND NEW CONSTELLATIONS IN 
CHRONOLOGICAL ORDER. 


CONSTELLATIONS. WHEN FIRST CITED. 
Ursa Major..........-.-...Job XXXVIII, 31 (47th century B. C.?); Homer (9th century B. C.), 
OniOnrst. esce hva tenn ashen Job IX, 9; Homer; Hesiod. 
BUCiadesiyar chat ee es Job XXXVIITI, 31; Homer; Hesiod. 
ELVA OS pcre ate hiei tise sreicnersiaie se ee 2 
Sirius and Canis Major... Homer; Hesiod. 
Aldebaran and Taurus.... te ve 


oe i 


Arcturus and Bootes...... 

Ursa Minor................ Thales (7th century B. C.); Eudoxus 4th century B. C.); Aratus 
(3d century B. C.). 

DEACOjsse ee ceiheee ce ee LUCORUSS ATAU, 

Engonasi (called Hercwes 


hive 9 80) pensacraan Gace Ee 
*Cerberus and Ramus..... ee 
Corona, Borealisi sess. ms 
Ophiuchus and Serpens.. E 
SCOLRDIOn sae. eerie eee = se 
Spicaramd WAreOeenene ssc a 
Gemimiseseeen ee testes ie 
PYOCVON: tie setae > si ss 
THC Osc cttaerne remeron Serge at 
Capella and Auriga....... fe 
Cepheusiy-. aac ee 
Gassiopeaerc recente “ 
AVA OMG Caen eels i 
eS asus: sesreena cue iG 
Deltoton or Trianguluin. o 
Pisces ates eae ae ve 
PELs OUS acon uss ecandiver ge 
yaa. Sen eae eee 3 
CyOnuSic anatase cere sy 
ALU eee ee Sor ag 
INGWENG UG Sere Saad orSnisoee es 
CApMCOLMUS se seers ees ie 
Sagittarius. .......- Sree te 
SaAgbb anne acmeee ceases ae i 
DelphimiStac eases eke es 
LLG pUS easoeseane we seek m 
INO 6 INE WA o.<. dyipisiia doaau cine o 

Canobus (called later Can- 
‘ 


OPUS) ecm eee ae 
1BIMCNIOS, | open cescoe- bean He 


Cetus. ae de 
Piscis Notius..... AG oh ee yf 
Corona Australis... 2.2... We 
AU assmastoeatiee ee meee es ‘ 
Centaurs)... eae 
LAUDULS See ccaecienae aces oe id 
ladle h ememene oon Series ve 
Grater). ee cac cette tier i: 
(Clos Wiquiicemsee Menem coc auleh “ 


this Handbook; the stars by which they were formed are inserted in the constellations {rom 
which they were taken. 


OLD AND NEW CONSTELLATIONS IN CHRONOLOGICAL ORDER. 93 


CONSTELLATIONS. WHEN FIRST CITED. 

LUTIONS Assos ROB RNee Gon ara ae Manetho (3d century B. C.); Geminus (1st century B. C.). 

Coma Berenices............ Callimachus (3d century B. C.); Erasthosthenes (3d century B. C.); 
Conon. 

Guillixey yer ae ere) aie eases Hipparchus, 130 years B. C. 

Propus (1 Geminorum).... H 

EI GUUGIUIS eee ee aiden eieare vf 

GES OD Ces ercehatelae esas cla ater rs 

Gaput WEEGUSee ne ce sit, are de 

AMUIEIMOUS trcterarias sare sanies a During the reign of Emperor Adrian, 132 years A.D. 

FIER CUES eer eee fe cee ELV SINUS 1485 VAC LD): 

RAN Ore eee oor tits ees John Bayer, 1603, A. D. 

AM OM GONIE 35 states yen eee ~ 

GaIIS Sweetin reeeeee et 

AN GOL Ree oe ees ee 

Niphias or Dorado......... 

IPASGIS, VOLANS) Seer vicars eee vi 

EGY GAS i: 24). 42 Paces ene id 

Cham cleo ny ..c. Gace eet sess ne 

LATTES 1 ric SOE DOE ae Ee os 

ENODUS ee nero nts he ies ete ato. 8 cf 

Triangulum Australis...... af 

NSVGUSs eset ie lo, Sais pac = Deatats sd 

COMP Ae a cen Sas aes fe 

YUE Sree decree Co aici tre oF 

ANUS CO) aor «22 ph 20 <\-0> <0 DALESCMIUS, 1624,cA\ TD, 

Camelopardalus............ “i 

MON OCEEOSi as wes athens aseee es already mentioned in 1564. 

Canes Venatici............. Hevelius, 1660, A. D. 

Wet hate en ee en eoG ae : 

Meo Minors .2,.o seni ee ees st 

ESV is, ats as sce eee aes & 

RoburCaroli Il... .....-.. Halley, 1677,A. D. 

Cor Carougn le vy. Merete re 


..Augustin Royer, 1679, A. D., already mentioned by the ancients, 
and drawn in Bayer’s Atlas, 1603, A. D. 


AGUA Rhee tiers ter eo 


Columba. ..................Generally attributed to Augustin Royer, already drawn in Bayer’s 
Atlas. 
*Sceptrum Brandenburgi- 
(1.0) 02 ia een eee rg eee Godfried Kirch, 1688, A. D. 
Nubecula Major... .......Hevelius, 1690, A. D. 
Nubecula Minor........... Md 
Camelopardalus, 2 a5.2<5.. ie already mentioned by Barts¢hius. 
jE Psy i Ie ee Seo ee eee ID 4 
Sextans Uranie...... ee 
Seutumi Sobiesii........-.. We 
*Triangulum Minus....... Me 
*Mons Menalus............Flamsteed, 1725, A. D. 
Apparatus Sculptoris...... Lacaille, 1752. 
Apparatus Chemicus...... Ee 
EV OROUOPANEO pets o seicieia.n' te « ee 
petheulinMs ices aee ts core. BE 
*Czela Sealptoris.........+. ef 
Pluteum Pictoris .......... fe 
AP ULIS UN DUGIC Aisne o/11<, 219:2)6 228 i 
Antlia Pneumatica........ ra 


* These constellations, not being recognized by the B. A. Catalogue, are not described in 
this Handbook: the stars by which they were formed are inserted in the constellations from 
which they were taken. 


o4 OLD AND NEW CONSTELLATIONS IN CHRONOLOGICAL ORDER. 


CONSTELLATIONS. WHEN FIRST CITED. 
Octanseeeaecen rene dee Cal erDe. 
GINCIMUS Hremne oseteosnes ye 
*Norma Regula............ oF 
*Tubus Astronomicus..... s 
LMT CLOSCOPLUUIM Fea teen eeier > 
INU Koy SRN ES ae 8 auatosar Z 
*Tartus Solitarius......... Lalande, 1774, A. D. 
FIMUGSSIUUIerereteemesteeters ‘ 


*RADEWMEC Lawes «sate ieee LOOMNOM MED linn Os ew ls 
*Taurus Poniatowii....... Poezobut, 1777, A. D. 
*Telescopium Herschelii.. Hell, 1789, A. D. 


AH al pal GeO ener en seems! 
*Quadrans Muralis........ Lalande, 1795. 


*Honores Freiderici 
*Machina Electrica... .... 
*Officina Typographica... “ 

*Globus Aerostatis........ Lalande, 1798. 
MOUS er cites sane eee ys 1799. 


Bode, 1798, A. D. 


* These constellations, not being recognized by the B. A. Catalogue, are not described in 
this Handbook; the stars by which they were formed are inserted in the constellations from 
which they were taken. 


NAMES GIVEN TO THE PRINCIPAL STARS. 


Achernar, « (alpha) Eridani. | 


Adara, € (epsilon) Canis Majoris. 
Albireo, 6 (beta) Cygnei. 

Alchiba, a (alpha) Corvi. 

Alcyone, 4 (eta) Tauri, Plead. 
Aldebaran, a (alpha) Tauri. 
Alderamin, a (alpha) Cephei. 

Alfard or Alphard, « (alpha) Hydre. 
Algeiba, y (gamma) Leonis. 
Algenib, y (gamma) Pegasi. 

Algol, & (beta) Persei. | 
Algores, é (delta) Corvi. 
Alhena, y (gamma) Geminorum. 
Alioth, « (epsilon) Urs Majoris. 

Alkaid, or Benetnash, q (eta) Urs# Majoris. 


Alkes, a (alpha) Crateris. 
Almach, y (gamma) Andromede. 
Alnihan, e (epsilon) Orionis. 
Alphecca, a (alpha) Goron# Borealis. 
Alpherat, « (alpha) Andromede. 
Alphirk, 6 (beta) Cephei. 
Alshain, B (beta) Aquil#e. 

Altair, 2 (alpha) Aquile#. 
Alwaid, 6 (beta) Draconis. 
Antares, a (alpha) Scorpionis. 
Baten Kaitos, ¢ (zeta) Ceti. 
Bellatrix, y (gamma) Orionis. 
Benetnash, see Alkaid. 
Betelgeuse, a (alpha) Orionis. 
Canopus, a (alpha) Argo Navis. 
Capella, a (alpha) Aurige#. 
Castor, a (alpha) Geminorum. 
Cebalrai, 6 (beta) Ophinchi. 
Chaph, p (beta) Cassiopeia. 

Cor Caroli IJ, « (alpha) Canum Venatici. 
Cor Hydre#, see Al-fard. 

Cor Leonis, see Regulus. 

Cor Scorpionis, see Antares. 
Cursa, B (beta) Eridani. 

Deneb, « (alpha) Cygni. 
Denebola, B (beta) Leonis. 
Diphda, pf (beta) Ceti. 

Dog Star, The (see Sirius). 
Dubhe, « (alpha) Urse# Majoris. 
Enif, « (epsilon) Pegasi. 

Errai, y (gamma) Cephei. 

Etanin, 7 (gamma) Draconis. 
Fomalhaut, « (alpha) Piscis Australis. 
Gemma, the Jewel see Alphecca. 
Gomeisa, 8 (beta) Canis Minoris. 
Hamal, « (alpha) Arietis. 
Homan, ¢ (zeta) Pegasi. 

Hyades, in Taurus. 

Izar. « (epsilon) Bootis. 
Jewel, The (see Alphecca). 

Kaus Australis, « (epsilon) Sagittarii. 


Kiffa Australis, « (alpha) Libre. 

Kiffa Borealis, 8 (beta) Libre. 

Kochab, 6 (beta) Urs Minoris. 

Korneforos, 6 (beta) Herculis. 

Markab, « (alpha) Pegasi. 

Mebsuta, ¢ (epsilon) Geminorum. 

Megrez, é (delta) Ursa Majoris. 

Menkalinan, 6 (beta) Aurige. 

Menkar, 2 (alpha) Ceti. 

Merak, 6 (beta) Urs# Majoris. 

Mesartim, 7 (gamma) Arietis. 

Mintaka, 6 (delta) Orionis. 

Mira, 0 (omieron) Ceti. 

Mirach, 6 (beta) Andromede. 

Mirfak, « (alpha) Persei. 

Mirzam, 6 (beta) Canis Majoris. 

Mizar, ¢ (zeta) Urs# Majoris. 

Muphrid, 4 (eta) Bodtis. 

Nath, 8 (beta) Tauri. 

Nekkar, 8 (beta) Bootis. 

Phact, 2 (alpha) Columbe. 

Phegda, y (gamma) Urs# Majoris. 

Pleiades: Alcyone, Electra, Maia, Merope, 
Taygete, Atlas, Pleione, Celwno, Aste- 
rope. 

Propus, 1 Geminorum., 

Ras-Alhague, a (alpha) Ophiuchi. 

Ras-Algethi, 2 (alpha) Herculis. 

2egulus. a (alpha) Leonis. 

Rigel, 6 (beta) Orionis. 

totaney, & (beta) Delphini. 

Sadalmelik, a (alpha) Aquarii. 

Sadalsund, 6 (beta) Aquarii. 

Salaphat, y (gamma) Lyre. 

Saidak. (See Alcor). 

Scheat, 6 (beta) Pegasi. 

Schedar, « (alpha) Cassiopeia. 

Secunda Giedi, a2 (alphaz) Capricorni. 

Sheliak, 6 (beta) Lyre. 

Sheratan, 6 (beta) Arietis. 

Sirius, a (alpha) Canis Majoris. 

Skat, 6 (delta) Aquarii. 

Spica, « (alpha) Virginis. 

Sualocin, a (alpha) Delphini. 

Talitha, « (iota) Urs Majoris. 

Tarazed, 7 (gamma) Aquila. 

Thuban, a (alpha) Draconis. 

Vega, a (alpha) Lyre. 

Vindemiatrix, e (epsilon) Virginis. 

Wesat, 6 (delta) Geminorum. 

Zaurac, 7 (gamme) Evidani. 

Zavijava, B (beta) Virginis. 

Zosma, 6 (delta) Leonis. 

Zuben el Chameli, (see Kiffa Borealis). 

Zuben el Genubi, (see Kiffa Australis). 

Zuben Hakraki, y (gamma) Libra. 
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THE PRINCIPAL BINARY STARS. 


DESIGNATION. racks ODS Oe COLORS. 
TUDES. REVOLUTION, 
| a2 

ratW ey oye ha weer Was oagamaossence. coon 4-9 1 VeaUSaen- | White and purple. 
SO CMELEM WI QUUC)Ieeacnccca nen see acer tes 4.5-5 (ee | Both white. 
SCIEW IGS anc cnn oSan.cods Soon Secodd 7.4-11 Chet Both white. 
ANCOMA BEVEDICIS scree yee eters 6-6 Wik Both white. 
SUSCXUANS wo.a4 cco store mens ucaaees 5.6-6.5 Soe ee Both white. 
(iAgmomnlaotaullthen oa case aed onsanoS once 3-6 SAG genta Yellow and orange. 
SiSL21 Canerl. v5 secence einen 7.2-7.5 ay White and yellow. 
y (Eta) Corone Borealis .......-......| 5.3-5.5 AD gens White and gold yellow. 
5217S Opmiuchie. seca eeeesece ee eel 6-6 Bi PO Paes Both yellow. 
SITUS eee eee tae ee a nee ee ee | 1-9 4902) ee Both white. 
QS 5D Tic se erate outa sa atnen emer ial amine 7-8 Bay os Bluish and white. 
y (Gamma) Coron Australis......-.. 5.5-5.5 Sst Saas Gold-yellow. 
ea 4 ee (AB 5.5-6.2 GO Soe ees. Both yellow. 
SCAM) Cea TEENS) Bape oe VAE | 5.5-6.6 COOm St ween Both yellow. 
ENZG) LUTSee MATORIS meme naiepr te stere| 45 COima emer ers | Yellow and ash color. 
Osis Uses Via OLS semana eer: 7-7.8 (is 0 Both white. 
OSISsBOOUS Mas -gieeemiomte rete ery relator 7-7 .4 69) Asian Both white. 
GCA UDA) GCOLAUR cer ewe see seiner 1-2 BAR eee lees White and yellow. 
FOO PHiUCchieeem ences ae ee ga LAGE 90 eit Pee Yellow and rose. 
Osos iUrSaevl ay OLISe cere ete ee 6-7 or ame eee Both white. 
y (Gamma) Corone Borealis.......... | 4-7 Sy ee ae cse Yellow and purple. 
€ (Zi) Seorpionis (trinary)........ AB| 5-5.2 Che Ae Ser ae Both yellow. 
SLOMECLCULISH acne ca eee ee 6.5-8.5 OST awe Yellow and blue. 
3062) CASSIODClae: wegen teen ee iste 5-7.5 10s om Yellow and olive. 
Ot) sUNSeMalOniSecs.eeie-teae eel 5-5.5 GIS ye ake, Both yellow. 
@aCOMeg @)MUCOMISesisss sent ceeaenr ee 6-7 124 “* White and blue. 
2H Camu Wen atl Glas eesaaee earaeete | 6-7 124s White and blue. 
EHCZID) BB OOUIS cos tate cieracteceslane/-Werewete steer ene): | 4.5-6.5 my Yellow and red. 
ah PANU ALL AR rats iciccsiatert cternc aisteheh attra apes 6-7 130! 2 Both yellow. 
o2 (Omicron?) Eridani (trinary)...BC 9.5-10.5 1A as ee a Both yellow. 
ANC TPAC ONC psa ccancanasacs bess) cep 1G Tis Yellow and purple. 
y (Gamma) Virginis..... 3-3 itd Both yellow. 
TALON OP UIE N eee se eea-e eet ee 5.2-6 DG Both white. 
44.7 BOOLISYR so sane cece Ret Societe ee eo Oo. 261) wae: White and ash color. 
PECL EEN ROO Sipaeaenesco noua endanenncs | 6.5-8 DeOmmcs 30th white. 
SHAT MADEAUINIG SLB pose soncucs oshebe eel 8-9 Pipe gE Aas White and yellow. 
So AN GROMEC sem oaeaes ns. te eeer ees 6-7 SH! Ae Be See Orange and yellow. 
On CDELEO) POV SU cman caine ee 2.9-8 BB AM seve White and blue. 
SRY) WANES BI nce. re ado ddesocsaopos| 7-8 S30) eee Both white. 
De (iA) wOLACONISh a. acres merece 55 ey ee ae Both white. 
LO Ay 0 Xa (GUIM AIS) cele cers ee ates AB 5.8-6.5 S/(ive He Sua White and reddish. 
CCZIOCCh) MALUIEU Eg tae ate eee ee 3.5-4.4 S00 GR) eee White and green. 
CASTOR. ce nisuak. che Aansicnmree curse ame a eee 2.5-2.8 1,000‘ (about)} Both white. 


FINEST COLORED 


DOUBLE STARS. 
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STARS. ane | DISTANCES. COLORS. 
ay. =a | 
y (Gamma) Andromede... 2.2-5.5-6.5 10/-0".5 Orange, sea green and blue. 
Cor Caroli .. Bene telomere MAR oO wkers 3. 2-D.0 20” Gold-yellow and lilac. 
B (Beta) (Chul digoeeengor Saal) fo545050) 34” Gold-yellow and sapphire. 
€ (Epsilon) BOODIStmeraccsrseeare. 2.4-6.5 DUC) Gold-yellow and blue. 
95 Hereulis..... Piette ete 5.5-5.8 6” Gold-yellow and azure. 
a CAI nO) FIEnCuliS.--..-052.0.4--.) 4 Vat. 5 4” 7 Orange and emerald. 
¥ (Gamma) Delphimi...5...2.....| 3.4.6.0 ih Orange and green. 
SI OPIG AM ie rete erent sacar muaine Xe 4.7-7 6.7 Topaz and marine blue. 
e (Epsilon) Hydre ..- 3.5-7.5 Sat Yellow and blue. 
WCCO SOI songs danencenogeec 3.257 ay? Pale-yellow and blue. 
E (ZAIRE Osa ao ase one eace ae LOR OD) 44” Yellow and green. 
MUlota)) CANT IA, ean sy cee see) E57 30” Pale-orange and blue. 
6) invaniol sev = 2 Sueadous tse 5.5-6.5 Oia Gold-yellow and bluish-green, 
Antares... iS We vasanaewouanoas Lbs tee By} Orange and green. 
o (Omicron) Cygni.................| 4.38-7.5-5.5 | 1! 47/-5’ 38” | Yellow, blue and blue. 
2UCGOMcs BELeDICeS..- he see 5.6-7 2A! Orange and lilac. 
otOmiucnonm) Cephnerse aes. nee 5.4-8 2D Gold-yellow and azure. 
GSA QUAN cei c va steer neces BD 14” Rose and light blue. 
SIO PUMTCN ames eae - le aesveran erie ere By 1h) ies Yellow and blue. 
LT NAO MOS eh oe ais ses ci eyeerrseucisie 6.5-9 20” Rose and red. 
SEV ITSM S een eee seeeieeassemaceo| OaaS-0. 3/05 Yellow and blue. 
41 Aquarii...... 5.8-8.5 4.8 Topaz and blue. 
Si WN dato bhalenenoek eon ea aaa Seal © aoe) 6.4 Yellow and blue. 
PUGH oMna Tal MCe) a0en BO ae amie mae tes eee 6.0-9 pt Gold-yellow and azure. 
DOGY Oeste warscoen eee eecen seer) 216-0 ae Orange and blue. 
ASI ONL ee einenancon soaneaen areal) aes Oc’) 6” Orange and blue. 
Bde tay GiInCe ans site ac eo ooeh ascites in D226 oe Yellow and violet. 
BGC OGL Ae carsciecorninye tr Crane inn eee 6.5-8 alle Yellow and blue. 
WAGE Si WACO MLS eee rer iste ==. 4.8-6 Rae Yellow and lilae. 
y (Eta) Cassiopeie... 4.07 BiG Gold-yellow and purple. 
a (Sigma) Capricornl. ...,---.4--. 5.7-10 5A” Orange and lilac. 
v (Nu) Ursee Majoris.... 3.8-10 Wel Yellow and blue. 
TRIE ll emoeveriat tear reorisemn aivietsriele 1.0-9 0.5. White and blue. 
GRPICTEO NM PACTIOUILS sore cts cag sie tangs 3.6-8 18” White and violet. 
o (Omicron) Capricorni...........| 6.3-7 201" Both bluish. 
TAVIS leteyacies create secaite ease 6.5-9 20! Both rose. 
FINEST WHITE DOUBLE STARS. 
| {| 
| iN I- Is- | MAGNI- DIS- 
STARS. | oy | Pan | STARS. Baa baleen 
IM DUA n oe dooe ou Bn Ee aHeDE See 2.44.0 | 14” | y (Gamma) Leonis........ 9.5-4.0 By 
Castor. . Py Pais vata tetas 2.5-3.0 5/6 || B (Beta) Scorpionis...2...|| 2:5°b.5 | 13" 
y (Gamma) Virginis...... | 3.0-3.2 5 6 (Theta) Serpentis.......| 4.4-5.0 oe 
y (Gamma) Avietis ........ 4,2-4.5 ee) 44 i Bootis 5,0-6.0 4.8 
G(Zeta) AQUATIG, ns 2207) 3-0-4. Ba aller 2D OOUISmasesel se sa estes ro 020 6” 
| 
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STARS FOR WHICH A PARALLAX HAS BEEN FOUND. 


PAGE 
OLATS Feyageretsteleratersteisuersectonevecolevai\elsyatecsimters\eretevevers 1 
DE EMD) ADEN CO USs 6apdcansdncwenspenoneuncen 
PY A((GHONUTIG!) NAC OWS otal ereats lols erelstererslesetcelel= 2 
Fal CURD OMEKKO OSs ainnc cos nace sn00 09 0006 00 3 
@ (St) DYACODIG eects s-oeae aie eer) ao 
SMI ONE N Se osacoduoseacuduootmonecdons 12 
SOS) SI DENCOWUS anoas sobbasengoGaannanpoos © 
ICSI O SUN Scononnadapaneuconanscacagbnad. 08 
18h AYE Eis INICIO BE ncc coon ada Oanactaddnoa cucu 3 
CUCM NEM (OS ONA GS sononeoadoacsdponanogons 
CNAME CRISTO IES. Gaocnchasnadoneucen 5 
[3 UEqeN CASO TEs ocaasconcdouanepccdim © 
y (Gamma) Cassiopeie .... Sustoctenteieey 20) 
CEU CASSOP Ele nae sc sctecteciast-ilse)-ercn nO 
HAGHGN CERRO NSC saog ado cadanodeuooanes 
BOTTABLACIL Sytem ciieiateis comeinayate 6 
t (LOEG) UTSeeUMajOLIS i eric ce cierccisneom een aL 
LOOMS eV aj ORS secrete ieitesteiste eae 13 
TSZO\GTOOMD ess ee a sctorcins creiees smreutontenst 14 
DUIS Maaieaicajetereroshks ate teronsesyistovsyet ale tonsreinsh ascent 15 
DEODS Teal ojaeels Ae wisee ee ave uesins acahanetavese 8s hienmanieonts 15 
ATCUUBUS : fea ce oa mane astien: denerneate sees 17 
(Ov) all ieee oueemtons MIE ConaceomtodaS age 20 
B: CB ebG) ANT 88s oh caistscmcisis seicteeviccs sey 220) 


PAGE 
is Beets 1S anesanenenosaoo saan dace Snaboode dG 23 
IDXSS IVE] Nes oma seGras Ada HebanmoOROgD A abo OdtNS 25 
(Chi 01M a onesagdoouppoca AboD apod coun onda. 27 
SDA BG i layetetasapenelenetalatahe enstonetait sictal efeleleqarirete ie iayae ners 27 
WEY Sea onoa cans ba onbo Aare Huon nOnpAGONOoNA 32 
CCUG (Yo) IBKKOU S86 cane conepanonoopoae fe! 
MH MODYA BIKE DICE Snegcononcadeanaponounaves . Bs 
GED) IEE HOUUNS, aon snanocbeaaneocenbonoscun 61s 
PWUCH Anon ancrmacridte Caron eEecom OD IeODO ke 
TOKO MMO WE sop aon. code aponunes aocanoadoon 40 
MICE DAT AN scncncclscscrde ete seeetsalaerer 47 
(ODIO) Gann CARE Ane eMC MaOn AOD amOON. rs 
HOLL) eee ao CE MER Serer men rao enonehoaaasa Lo) 
RESUS seis cree <item tem eas cestaicieyal store raintee tre eter OS 
BetelOucus eit. ace: sects tei acsecumane keene OS 
PNOCV ONG eee SAR EN EROS enGNl 54 71 
NAN A nSHdosamadoaDsbemedoesaance adogcbone 73 
O859 LAG mk gic acraen ten cucGisa flee eoenieenree eine 77 
62 (OMIEKON2)) WEVA: citar ace -c sasalisie esl 80 
CA: Wi ay oh) (CS NEW be se. Sand dosaddananos san 85 
Bo CBetay Centaunicaasectnserestceaec ieee eco. 
CUM INSTIOVO A WO HAS saeenoasancmootmanaaoanais ch 
SICZELA)) ME OUCAII Ue raeteremieketre seek rem state roiet otis 91 


The following stars, not appearing in the description, have been observed for parallax 


by Mr. J. C. Kapteyn, at Leyden, in 1891. 


(Revue d’Ast., August, 1891.) 


DESCRIPTION. eeCNY * PARALLAX. Pate? 
18115 Lalande.. 7.4 0.074 £0/.027 1.69 
6 (Theta) Ursee Majoris.. Ny ieeanlanecee ces 3.0 0/’.052 +0/’.026 WG 
19022; WANA MG Re ctor cece ates pects vols cones Waoetee emer 8.1 0.064 +0/’.022 0.79 
20 Leonis Minoris i ecleavafelaredalesiuccarengeeeion aimee 5.8 0/’.062 +0’’.029 0.69 
1618 |GLOOMpTIC Caan eee ent eiaeiie octets 7.0 07.176 +0.024 17.43 
1648) .GrOoOmDLICS Chae. canescens rine ee ence 6.3 0/7.101 + 0.026 0.89 
1 ESRD. Chet ein tp aR EAD EU eAe Oa toe MAROC a OUTS TA 0/”.038 +0/7.027 O27 
ASTONGTOOMPTIAGE meaner ee teenie se aioe mene 6.7 07.030 +07.027 0.64 
18227, GROOMPLIA See Neer cnn aetna 8.0 0/.016 +0/”.032 0/67 
1855 Groombridge . (es 0.056 + 0.034 0.33 


* See the note page x. 


STARS OF GREATEST PROPER MOTION. 
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GL SCV Miche em sede asicweec seicuieen eectes Genin can eee ROR antaraee cee LO AOS 
POUstsy JOEH IG aha ULI belly ENKOES nooo opdomenctoodacooo-do cna onooanassteocan CUA 
ECE OStLOW) Tn” PMGUS) yr racncmseoterae Wes alee eter ie ee peasy see eee 4/67 
HACIA SCASSTOD CLES dies sate cecteyeeeeieiaei ae eee ee TR ee ees AAS 
ves 58 Lal. in Ursa Major. . Bro) sera alatere ices eS ROR ESE EO Ee EOE 
2 (Omicron2) in Eridanus. . KOE ayes (ola. shpe ini F\een aie puataRe PLGA o Sina Oe ohare eat aes 4.10 

S Ualiene CeO ntalir iret aeecmna hace enya REE ioe eat eG: 


wee AOS: ve ven. 
932 NAC BIN EASCIS a NOLS Saari ereien ese CER Tee eee 


1830 Groombridge travels 6,425 mantion miles per year or 1,760,000 miles per day. 


o2 Eridani fs 1,700 
61 Cygni By 925 
a Centauri us 370 


These figures are only minima! 


si 


“cc 


es “465,700 “ 
: 253,400 G 
ee 101,400 Ke 
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SHOOTING STARS—STAR-SHOWERS. 


The shooting stars are small cosmical bodies appearing suddenly in some 
portions of the sky, leaving sometimes, for a few seconds, a luminous train. 
They become visible by coming in contact with the upper part of our atmos- 
phere, and entering it with a velocity of from Io to 50 miles per second. 

The systematical observations of the shooting stars are very recent. 
Palmer, after the extraordinary star-shower of November 12th, 1833, remem- 
bered a similar apparition observed on November 12th, 1799, by Humboldt. 
November 13th, 1866, a very remarkable shower also appeared. The period 
is 33 years. 

Mr. Schiaparelli, taking into consideration the great velocity of these 
meteors, thought that they were circulating, like the comets, in regular orbits 
around the sun. He calculated the paths of the shooting stars of the 1oth of 
August and of the 13th of November, and found that they were correspond- 
ing exactly with the orbits of two well-known comets — the one of the roth to 
11th of August with the comet of 1866, and the other with the great comet 
of 1862. 

In 1872 the earth crossed the orbit of Biela’s comet the 27th of November; 
a splendid star-shower happened that day. The 27th of November, 1885, 
another one appeared. 

Mr. Coulvier-Gravier noticed that the shooting stars were more numerous 
in the morning than in the evening, and more in autumn than in spring; also 
more in the east than in the west. The reason for this was given by A, 
Herschel and H. Newtou as the result of the double motion of the earth: its 
rotation and its annual motion around the sun. 

These star-showers seem to come from some particular portions of the 
heavens called the radiant points. Mr. Heis is the first one who published a 
catalogue of these points, and since, many others, among them A. Herschel, 
Tupman and Denning, in England; Schmidt, in Greece; Schiaparelli, in Italy, 
etc., added their own observations. 

Though every year does not bring the same phenomena, still we will give 
the dates and the radiant points of the principal showers, as they are capable, 
at any time, of offering a grand spectacle to observers: 


In FEBRUARY.—16th, near a (alpha) Aurige. 

In Marcu.—7th, near B (eta) Scorpionis and y ( gamma) Herculis. 

In Aprit.—gth, near 7 (#2) Herculis; 16th to 3oth, near y (e¢a) Bootis; 19th to 30th, near 104 
Herculis; 29th to May 2d, near a (a/pha) Aquarii. 

In May.—22d, near « (a/fha) Corone Borealis. 

In JuLY.—23d to 25th, near B (deta) Persei; 25th to 28th, near e (¢o/a) Pegasi; 26th to 29th, 
near 6 (delta) in Piscis Notius; 27th, near 6 (de/¢a) Andromede; 27th to 29th, near 6 (delta) 
Aquarii; 31st, near « (a/pha) Cygni; 27th to August 4th, near B (de¢a) in Triangulum. 

In Aucust.—7th to 11th, near x (chz) Cygni; 7th to 12th, near 6 (de/fa) Dragonis; 8th to 
gth, near a (alpha) Cassiopeia; 9th to 11th, near 7 (e¢a) Persei. (This star-shower is sometimes 
beautiful, and is known asthe Perseids.) 9th to 14th, near B (de¢a) Ceti; 12th to 13th, near 3084 
Bradley; 12th to 16th, near » (zw) Persei. (The shooting stars of this part of August are named 


100 SHOOTING STARS—STAR-SHOWERS. 


by the French ‘** Larmes de St. Laurent ’?’—St. Lawrence's Tears.) goth and asth, near @ (2) 
Persei; 21st to 23d, near o (vafever) Draconis; 23d to September rst, near a (a/sfa) Lyrae; asth to 
3oth, near » (eva) Draconis. 

IN SEPTEMBER.—3d, near 14 Andromeda; 3d to ryth, near 8 (defe@) and y (gemma) in the 
constellation Pisces; 6th to Sth, near « (@fstlon) Persei; Sth to roth, near ¢ (seva) Tauri; rth, near 
230 Piazzi IVA; 15th to 2oth, near 8 (de42@) Andromeda; rth and 2ad, near y ( gana) Pegasi; 
2oth to arst, near 42 Camelopardali; 2rst to 22d, near a (al/féfe) Aurigia; arst and 24th, near 8 
(de¢a) in Triangulum; a2rst, near a (a/fAe) Arietis; 2oth to October oth, near y (gee) Arietis. 

In Ocroser.—7th, near a (a/phe) Arietis: Sth, near » (eva) Persei; roth to 25th, between 
a (alfhe) and 8 (ée%a) Tauri, near y ( geera@) Geminorun, and near Pollux. 

In Novemper.—(The principal star-shower appears on the night of the 13th to the ryth, 
near « (4afAe), in the constellation Leo; it is for that reason called Leonids. ‘The maximum of 
intensity happens every 33 years; the next will very likely occur again in F899.) rst to Sth, near A, 
Tauri; r6th and 2sth to 28th, near « Gav) Urse Majoris; 2oth and a7th, near e (omege) Tauri; 
27th, near y (g@mana) Andromede (this shower is connected with the Biela’s comet); 28th, near 
a (alpha) Cephei. 

IN DECEMBER.—rIst, near » (ef2) Persei; rst to roth, between a (@/ffa) and 8 (de42) Gemi- 
norum; oth, near ¢ (seve) Tauri; 6th to rth, near 254 Piazzi INA, « (e/A4@) Geminorum, and ¢ (eta) 
Ursx Majoris. 


According to Prof. Simon Newcomb, the average number of shooting stars 
falling on the earth is no less than 146,000,000,000 (146 billions) per year! 

It is becoming generally admitted that agrolites, deZfes and shooting stars 
are of the same origin as comets. 


COMETS. 


Of all heavenly bodies none attract the attention of the public so much as 
the large comets; “their rarity, their sudden apparition and their mysterious 
aspect astonish the most indifferent.” It is but recently that their orbits have 
been calculated, and the return of Halley's comet was a complete success in 
the history of astronomy, in proving that like the planets and all other celestial 
bodies they obey the great law of gravitation. 

The comets cannot be recognized by their appearance; they change some- 
times very quickly, and it is only by comparing the elements of their orbits 
that they can be identified. When they follow an ellipse they are periodical; 
when their path is a parabola they are only visitors of our system for the time 
being and disappear forever. 

“In common language, a comet consists of Aead and /az/,” said the Rev. T.W. 
Webb, but for astronomers it is not exactly so. The brighter part is called the 
nucleus, the mist around the nucleus is called the coma, and the nucleus and 
the coma form what is generally called the Aead. The ¢az/, which is merely a 
prolongation of the head, zs always in the opposite direction of the sun at the 
time of observation; it is sometimes straight, sometimes curved, sometimes 
divided in two, three or more branches, but most of the comets that become 
accessible to the telescopes are only faint, filmy masses, without heads and tails. 

Astronomers are yet at a loss as to the nature and composition of 
comets. They come from all parts of the heavens, move in every possible 
direction, and but very few are visible to the naked eye. No year passes by 
without the discovery of several, and Kepler said that the ocean was not fuller 
of fishes than the zther of comets. Babinet called them “des riens vistbles” 
(visible nothings), and John Herschel, in “Outlines of Astronomy,” said that 
the tail of a large comet may weigh only a few founds and perhaps only a few 
ounces. Stars of very small magnitude are often seen through the tail and even 
the coma of the comets without any sensible change in their brightness. 

The principal periodical comets observed are: 


We WneCKe ls ss <5. period, 3 years, 105 days. 6. Biela . Ties ip 6 vee) 220 days. 
OX WAWess0) SU Le SA omeee EE Ou as Sina te ND Arrests oe 86 Palsy Oe 

Se SLOUS CM care ys12 235 Se Le GOD SPRANG rraeicecteee Slag” CS 07) Mee 

4 Winnecke <..... He pen 269" 9 DuUtGle. jac ieneeres oe sh tO G ete 
bee GLemipe louie ena Sie: i ee ea helo: IGG Rocaie re. re Ore oe 


In 1846 Biela’s comet was divided in two parts vad since then no trace a it 
has been found. The 27th of November, 1872, a beautiful star-shower was 
seen and identified with the comet Brorsen’s comet should have returned in 
1890, but was not seen. It is probably lost. 

August Ist, 1889, Mr. Barnard discovered four s satellite comets accompany- 
ing B rook’s comet V. 1889. 

According to M. Liais the earth and the moon passed through the 
the great comet of 1861, on the 30th of June of that year. 

‘The comets having the longest tails which have been calculated are the 
great comets of 


tail of 


1843, which had a tail of..... 200,000,000 miles, | 1858, which had a tail of.. 55,000,000 oe 


1680, Us oe oe ... 150,000,000‘ | 1618, rt . si 2. 50,000,000 
1847, a zs ee ..-. 132,000,000 °° 1861, ef ~ 42,000,000 

1811, eS Ms eS ... 111,000,000“ 1769, ue i ub . 40,000,000 * 
1882, a) eee . 70,000,000 ksi, ie . 22,000,000 * 
#1887, ae e i . 70,000,000 * 17H, sa = 17,500,000 ‘ 


*This comet was only visible a few days in the Southern He misphere 


the 29th of January, length of the tail 30°. 


from the 18th to 
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THE PLANETS. 


The planets, being celestial bodies revolving around the sun in regular 
orbits, can not be described among the constellations, as their position 07 the sky 
changes every day, but as their location is indicated in most every almanac for 
every month of the year, witha little attention they can not be mistaken for stars. 


The moon is certainly the easiest object to observe with a telescope; its 
remarkable surface, its numerous craters, the shadow of its mountains, are 
worth seeing at any time, but more especially near the first quarter. 


The sun is a little more difficult to observe, but sometimes the spots on its 
surface are large enough to be seen with the naked eye. 


Mercury is only visible as morning or evening star, and never appears 
farther than 28 degrees from the sun, consequently it is difficult to be seen, as 
it appears near the horizon no more than two hours before sunrise or two hours 
after sunset. With the aid of the telescope it offers same phases as the moon. 


Venus is the brightest planet, brighter than Sirius, and, like Mercury, ever 
passes the meridian at midnight, it is morning or evening Star, and its greatest 
elongation from the sun never exceeds 48 degrees; the smallest telescope will 
show the phases of Venus. When seen for the first time by a student, it may 
be easily mistaken for the moon; it shines sometimes four hours before sunrise 
and sometimes four hours after sunset. 


Mars appears like a red star of the first magnitude, and its color will help 
one to recognize it easily among the constellations. 


Between Mars and Jupiter there are now (February, 1892) 323 minor 
planets, or asteroids, two or three only being hardly visible to the naked eye 
when their position is known. The first one, Ceres, was discovered by Piazzi, 
January Ist, 1801; the 323d by M. Max Wolf. (Revue d’Ast., February, 1892). 


Jupiter appears as a beautiful star of the first magnitude; its de/¢s and its 
four satellites are easily seen with common telescopes. 


Saturn appears as a dull star of the first magnitude; its rings and its largest 
satellite are accessible to ordinary telescopes. 


Uranus, discovered by W. Herschel in 1781, is visible to the naked eye as 
a star of the sixth magnitude only, and difficult to be found without knowing 
its exact position. 


Neptune was discovered by Le Verrier in 1846, and by Adams in the same 
year, but as the latter made his calculations public after Le Verrier’s, the 
French astronomer has the glory of its discovery; it is never visible to the 
naked eye, and appears as a star of the eighth magnitude. 
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In conclusion, we desire to say that our Handbook is not intended for 
theoretical astronomy, but merely for the general public who wish to obtain a 
fair idea of the beauty of the heavens without great expense of time and 
money, and in its compilation we have drawn from the works of 5. W. 
Burnham, H. Faye, C. Flammarion, R. A. Proctor, T. W. Webb and other 
noted astronomers, also from the Revue d’Astronomie Populaire, published 
monthly since 1882. 

We desire especially to extend our sincere thanks to Mr. Burnham for 
valuable information and also for corrections on the advance proofs, which 
were submitted to him. If by this little work we have encouraged our readers 


to pursue further this beautiful study our object is attained. 
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Triangula, or the Triangles. . Nee) 
Triangulum, or the Triangle... Nea eaae ates 9, 92 
Triangulum Australis, or the Southern 
Reign clerk Besricicheeeicis ae eee 90, 93 
AVVO Ae NYG arene wan osa6 caK oma 93 
AUMIRNO ASIEN Sins oo ceuacsen sac vil 
TUPUSPAS TY ONONUCIS see seniors -. 94 
Tn bles aunve (See sEyiva) semen aerate ene 
Tiwins whex(SeeiG emia. eee eee 48 
Unicorn, The Ons MOMOCEROS) hacen eer 
OMA A, eee scotbemec wt cence eee 41 
NUMANMUG Rinne oad hte one iseeinerrs “6 102, 103 
Ursa Major, ¢ or the Great Bears... 0... 12, 92 
Ursa Minor, or the Little Bear........... 1, 91 
WieSanniacemcone mnt rere emer eRe vii, xii, 32 
Venus. -V, 102, 103 
Via Lactea, or r the Milky w ‘ay. LN EN TA 28 
Vim Wenn latiixene srr cttcccte tatty aera eee 
Virgo, or the Virgin. Rosine SOW wise COE Ie 
Vulpecula, or the Fox. iSO s9o 
Water Bearer, The (see Aqua wv Sen 62 
Waterman, The (see Aquarius)........... 62 
WiGSall one ieintade nrc hee rte ean tae 49 
Whale, The (see Cetus) . Lie vaio 1S 
Winged Horse, The (see Pegasus)... seas Oe 
WiOLi Eh en(Geewbupus) sneer ae aenrentaes 86 
Miphiasyon phe: Craviersses. cece sss 
LANE YC ss ars 5 wresuers oretetee 80 
Zavijava....- ae 54 


Zodiacal C onstellations Noneane sae eenaae OsO4 
Zosma. BE aeRO Cis eS Chand ran tN 
Zuben el CHaWmalie 2k iene poem are 58 
Zubenel Genublins.ascepcoteee eee ee eS. 
Zuben Hakraki. 
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